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GENERAL DISCUSSION

AREA IRRIGATED

The total area reported as irrigated in the United |

Statesin 1929, exclusive of small areas of truck and fruit
crops in the Eastern States not included in the census
of irrigation, is 19,647,544 acres, an inérease of 355,828

acres, or 1.9 per cent, over the area irrigated in 1919.

This is & much smaller increase than that during the
preceding decade (4,758,431 acres), but marks & con-
tinuation of the trend then shown, the 1909-1919
increase having been somewhat smaller than that
characterizing the 1899-1909 decade (6,688,318 acres).
In addition to the changes in the geneéral economic
conditions of agriculture occurring between 1919 and
1929, which served to delay development in many sec-
tions, other circumstances also had an influence on the
extent of irrigation in 1929, '

CLIMATIC CONDITIONS AFFECTING EXTENT OF IRRIGATION
Climatic conditions in both 1929 and 1919 were

unusual in many sections, being characterized especially '

by abnormally low precipitation. The averageshortage
was somewhat greater in 1929 than in 1919 in most
of; though not all of, the Mountain and Pacific States.
This shortage not only reduced the. yields of crops
grown without irrigation but also curtailed the supply of
water available for irrigation. Some valleys protected
by storage reservoirs of large capacity were not affected
by the general shortage, as the run-off from their
drainage basins, though below normal, was sufficient
to fill them; but other sections dependent upon
direct stream flow reported considerable curtailment

of the areas normally irrigated, especially those |

holding water rights of late priority. Still other valleys,
where the deficiency of precipitation and consequent
run-off was most severe, were able to report irrigated
areas equal to, or even greater than, those previously
reported, principally by reason of the recent very
considerable development of pumping from wells
which had been stimulated partly by preceding seasons
of drought.

The severity of the 1929 drought is hrought out by
Table 1, which was compiled from the records of the
United States Weather Bureau. The table includes
only the States in the Mountain and Pacific divisions
because precipitation had small and localized influence
on the extent of irrigation in the other irrigation States.

TapLE 1.-—PrECIPITATION FOR THE YBARS 1929 Anp 1919,
AND IT8 DEPARTURE FROM AND PROPORTION OF THE NORMAL,
1929, 1N THE MOUNTAIN AND Paciric STares .

Average | Departure| Propor- || Average
STATE for the from tion of || for the
. - Btate, | mormal,! | normal, || State,

1929 1029 1029 1019

Inches Inches | Percent || Inches

13.08 —2, 36 84.7 1L 14

13. 06 —4,04 76,4 16.44

15,06 0. 58 104.0 10.46

18. 16 0,96 105,68 17,28

16. 48 1,62 110.9 20,95

1114 -2, 65 80.8 19,18

13,60 —0.10 49, 3 11.83

6,83 —2, 35 71,8 7.08

283,67 ~12, 44 65, 31.00

22,79 —7.78 74,8 3107

15,00 --10, 52 58,8 21,29

1A plus sign (+) denotes axcess.

A minus sign (—) denotes deficiency.

Figure 1 (p. 14) illustrates the facts brought out by
Tablel. Eastofthe Rocky Mountains the year 1929 was
somewhat cooler and wetter than normal in most sec-
tions, while west of the Rocky Mountains these condi-
tions were reversed. Precipitation was generally
above normal in central and southern States from the
Rocky Mountains eastward, though it was deficient
in parts of the Southwest; in northern States it was
mostly below normal. West of the Rocky Mountains
precipitation was decidedly deficient practically every-
where. Kor the United States as a whole the greatest
plus departures from the normal occurred in the interior
of the Southeast and in some Rocky Mountain sections,
with the greatest deficiencies in the Pacific Coast ares

“where some sections had less than half the normal

arhount of rainfall for the year,

The following paragraphs summarize the 1929
weather conditions in the several States included in
the census of irrigation:

Movnrainy DIvisioN

. Montana.—While a record-breaking cold winter was suc-
ceeded by an exceptionally mild March, the following three
months were unseasonably eool. The summer was hot and
the third driest on record. These arid conditions caused an
early drying up of pastures, ranges, and water holes, as well as
a serious deterioration of all vegetation, which cut materially
the yields of most staple crops. .

The mean annual temperature for the State (40.9°) was 1.4°
below normal. The average annual precipitation (13.08 inches)
wag 2.36 inches helow normal. ‘

Precipitation for the last three months of 1928 was 2 inches,
which was 0.80,ineh below normal.

Iddho.—The ‘year was the coldest sinee 1922, with mean
temperatures below normal throughout the State except in a
few localities in the Upper Salmon River Valley and the Lost
River and Swan Valleys. Precipitation was the least of any
year of record except 1924. As the preceding year also was
unusually dry, the combined precipitation for 1928 and 1929
was less by far than that of any other two consecutive years of
reeord, Deficiencies were most pronounced in February and
May, and from July through November. The drought, which
began the last week in June, was not broken in most localities
until the gecond week in December, except for occasional light
showers, the moigture from which evaporated shortly after
falling. Irrigated crops grew well except in localities where -
water was ghort.

Precipitation for the last threc months of 1928 was 4.29
inches, which was 1.40 inches below normal.

Wyoming.—The year was cooler and somewhat wetter than
normal. Mean annual temperature was 1.5° below normal.
January, ‘February, and November were abnormally ecold;
August and December were abnormally warm; temperatures
of other months were nearly normal. - ' -

Precipitation for the year was about 90 per cent of normal
in Yellowstone National Park and in Teton, Lincoln, Uinta,
Sublette, Washalkie, Park, and Laramie Counties and the Wind
River Valley of Fremont County; but elsewhere it was greater
than normal. In March, April, and the first week of May pre~
cipitation was 150 per eent of normal, but the remainder of May,
June, July, and August received only 81 per cent of their usual
rainfall. - The growing season was closed in most parts of the
State about 10 days earlier than usual by the cold spell of Sep-
ternher fifth to eighth.

Precipitation for 1928 was only 0.01 inch below normal.

Colorado.—Mean annual temperature was 1.3° below normal,
but June, July, and August were:warmer than normal.

Generally droughty conditions characterizing April, May, and
June, were relieved by rains averaging 1 inch in excess of
normal for the State, in July, August, and September. Weather
stations representing about two-thirds ‘of the State’s area re-
ported precipitation above normal for the year, and August and
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September were the third wettest similar months of record.
The total mean annual precipitation (18.16 inches) was about
1 inch in excess of normal. .

On the eastern slope and in San Luis Valley the water supply
was subnormal, especially during the early part of the growing
season. This condition was due either to deficient snowfall in
the mountains or to low temperatures during the spring months.
Carry-over storage from 1028, together with copious rainfall
beginning in July, furnished abundant water for the latter part
of the growing season. The water supply on the western slope

GENERAT DISCUSSION

cipitation was generally deficient from November, 1928, to
J ﬁy, 1929, Thge soil wsz:.s unusually dry, and absorbed most of
the melted snows in spring and a large proportion of the run-off
from the late summer rains, o .

Utoh.—The mean annual temperature (47.5°) was 0.7° less
than normal, July, August, October, and December were
warmer than usual in most sections of the State, but the other
months were colder.

Average annual precipitation (13.60 inches) was only 0.10
inch below normal, wet weather generally characterizing the
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Figurz 1.— PER CENT OF NORMAL PRECIPITATION FOR THE YEAR 1929

[Shaded portions show precipitation above narmal; unshaded portions, below normal, Lines show percentages of normal,

(After Chart II, Weekly Weather and Crop

Bulletin, Series 1830, No, 2, Weather Bureau, U. S. Department of Agriculture.)]

was generally above normal. The State’s 1928 precipitation
was only 0.22 inch below normal. .

New Mexico.—Mean annual temperature was 1.1° below
normal, all parts of the State sharing in the deficiency, which
characterized all months of the year except April, June, and

ecember. .

Mean annual precipitation for the State (16.48 inches) was
1.62 inches above normal, the excess being fairly general
throughout the State, although greatest near the northern
border and in the central and northern mountain areas. Pecos
Valley experienced a deficieney. August was the wettest month
of the year, the rainfall averaging 3.57 inches.

Precipitation for 1928 was 0.14 inch above normal.

Arizona.—The mean annual temperature (61.3°) was 0.5°
lower than normal. May, October, and December tem-
peratures were well above normal, while February and Novem-
ber were cool.

Average annual precipitation (11.14 inches) was 2.65 inches
below normal, but
July, August, and September rainfall records were each ahout
one-half ineh above normal, but March, November, and
December were unusually dry.  Rainfall in western, northern,
and central Arizona was decidedly below the average. Pre-

1.47 inches above the 1928 average. .

spring season. May was drier than usual, but the summer
months also were wet, although the precipitation was unevenly
distributed, some sections experiencing severe deficiencies, while
in others the rainfall was excessive.

Precipitation for the last three months of 1928 was 3.78 inches,
which was 0.13 inch above normal.

Nevada—The average temperature for the year was about
normal. January, February, April, June, and November were
abnormally cool, but July, August, October, and December
were unusually warm.

Precipitation was deficient, averaging about two-thirds of
the normal amount; 1929 was the fourth consecutive yéar with
rainfall below normal. The two notable phenomena of the year
were (1) the long hot spell which began about June 19 and
ended about September 20, during which records for total
number of days with temperature above 90° were broken at
many recording stations, and some new records of high tempera-
ture were established, and (2) the drought which began about
June 18 and continued with little relief in most parts of the
State until December 9. Shortage of water for irrigation
became acute in the latter part of Eugust. )

Precipitation for the last three months of 1928 was 1.50
inches, which was 0.81 inch below normal.
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Paciric DivisioN

Washingion—The average temperature for the year (47°)
was the second lowest of record, but the record-breaking low
monthly averages for both January and February were largely
responsible for the low average for the year, since temperatures
of six of the other months averaged above normal.

The average annual precipitation was the lowest ever re-
corded, being only two-thirds the normal amount. At three-
fourths of the recording stations the year was the driest of
record; the deficiency was cumulative from the autumn of 1928
and reached its climax in the driest autumn of record in 1929,
resulting in an acute condition which was state-wide.

Precipitation for the last three months of 1928 was 11.56
inches, which was 2.71 inches below normal.

Oregon.—Mean annual temperature (49°) was 0.7° below
normal. Mean annual precipitation (22.79 inches) was 7.78
inches below normal, the year as a whole being the driest of
record. For the counties west of the Cascades the average
precipitation was 36.01 inches, a departure of —12.79 inches
from their normal, For the eastern arid counties the precipita-
tion was only 12.25 inches, a departure of —3.52 inches from
their normal. The drought was prolonged and most severe
throughout the summer and fall months. A similar drought
characterized 1928, and was even more severe than the 1929
drought in the eastern counties.

California.—Mean annual temperature (57.7°) was nearly
normal, but average annual precipitation was only about 59
per cent of normal, the deficiency characterizing all months
except April, June, and December. Precipitation was poorly
distributed, both as to time and amount.

Precipitation in 1928 was about 75 per cent of normal, be-
ing subnormal in every month except March and November.
Snowfall in the mountains was much below the average.

OrHER STATES

Norih Dakola.~—Mean annual temperature (38°) was 0.8°
below normal. - Average annual precipitation (14.32 inches)
was 3.62 inches below normal. Total precipitation from Sep-
tember, 1928, to August, 1929, inclusive, was the lowest of
record for like periods in the State’s climatological history.

South Dakota.—The year, as a whole, was cold, although

December and five of the spring and summer months reported -

average temperatures above normal. Average annual pre-
cipitation was somewhat in excess of normal, but rainfall
during the crop-growing season was somewhat deficient,

Nebraska—The year averaged colder and drier than normal,
mean annual temperature (4£7.9°) being 0.8° below normal, and
precipitation (23.09 inches) being 0.45 inch below normal. In
the western and northwestern counties, however, precipitation
was above normal, although of the growing months, May and
Au}%ust were marked by fairly general deficiencies.

ansas.—For the State, the year was generally wet and cold;
but while the temperature of the western counties averaged 1.4°
less than normal, their annual precipitation was also slightly
(0.13 inch) less than normal.

Oklahoma.—The year was slightly colder and wetter than
normal for the State generally, but for the western counties the
departure from the normal precipitation varied widely, defi-
ciencies being marked in some sections and excesses equally
marked in others. In these counties August was unusually
dry, but the other growing months showed no uniform trend.

ArkansaSr—-Mean temperature for the year was slightly (0.7°)
below normal, but for the crop season (April 1 to October 31)
it was 0.3° above normal. Precipitation for the year was 1.62
inches below normal, and for the crop season it was 1.04 inches
below normal.

- Loutsiena—Mean annual temperature (67.2°) was normal.
Mean annual precipitation (63.65 inches) was 8.32 inches
above normal.

Texas.—Normal precipitation and slightly deficient tempera-
ture characterized the year as a whole. Mean annual tem-
peratures were nearly normal in southwestern and coastal
counties and only moderately or slightly deficient in the re-
mainder of the State. The mean annual precipitation for the
State was only 0.10 inch above normal, but departures from the
normal by months and localities were wide.

_Geographic distribution, by States.—The geographic
distribution, by States, of the area irrigated in 1929
and 1919, and of the increase in the intervening dec-
ade, are shown in Table 2,

TapLE 2.—AREA IRRIGATED AND INCREASE, BY StaTes: 1029

AND 1919
LAND IRRIGATED
INCREASE !
1928 1918
STATE Pro- Pro
por- por- Per
Area tioofn Area tg)[n Area cent
total total
Per Per
Acres cent Acres cent Acres

Total (19 States)- ... 19, 547, 544 | 100. 0 |19, 101,716 | 100.0 365, 828 1,9
Arizomna.oooooceeoias 675,590 | 2.9 467, 565 2.4 108, 025 23.1
Arkansas. - -| 161,787 0.8 143, 046 0.8 7, 841 8.4
Callforni; L1 4,746,632 ) 24,3 | 4,219,040 | 22.0 527, 602 12,56
Colgrado -13,303,619| 17.4| 3,348,385 | 17.4 45, 234 1.4
Idaho... - 2,181,250 | 11.1 2,488 800 | 13,0 |{ ~307, 560 [ —12, 4
Kansas. .. - 71,200 0.4 47,812 0.2 3,978 |, 50,7
Louisiana. 450, 901 2.3 454,882 2.4 —8,081| —0.9
Montana... -] 1,604,912 1 821,681,726 | 88 —83817] —52
Nebrasia. -l 632,617 2.7 442,690 | 2.3 89,927 | 20.3
Nevada... -| 486,648 | 2.5 561,447 | 29| ~74,709 | -13.3
New Mexieo. - 527,083 2.7 538, 377 2,8 —11, 344 } ~2.1
North Dakota- . - 9, 392 [0} 12,072 0.1 —2,080 | —22.2
Qklahoma. - 1,678 (%) 29060 (O —1,308 { —47.0
.| 888,713 4.6 986,162 | 5.1} —B87,449 | —8.9
- 67, 107 0.3 100,682 | 0.5 -33575| —33.8
X 798,017 | 4.1 586, 120 3.1 212,797 36. 8
Utahe oo .- 1,324,126 | 6.8 1,371,661 710 —47,620 | —3.5
‘Washington...... -| 499, 283 2.8 520, 8690 2.8 -30,816! ~b58
Wyorng e mremaee 1,236, 155 6.3 | 1,207,982 6.3 28,173 2.3

1 A minus sign (—) denotes decroase.  ? Less than one-tenth of 1 per cent,

In 1929 as in 1019, California showed_the largest
area irrigated, Colorado ranking second, Idaho third,
Montana fourth, and Utah fifth. California led also
in increase of ares irrigated, but in this respect Texas
was second, Arizong third, Nebraska fourth, and Colo-
rado fifth. All the other States except Wyoming,
Kansas, and Arkansas showed reductions.

Geographic distribution, by drainage basins.—
The results of the census of 1930 have been tabulated
by drainage basins, in conformity with the tabulations
of the census of 1920. The distribution of area irri-
gated is shown in detail, in this way, in Table 8, page
51. The distribution by the principal drainage basins
is summarized in Table 4, page 17. ) i

In the following paragraphs the major basins are
described briefly, and at their conclusion there is shown
the relationship of the 1929 discharges of the principal
streams to their normal annual discharges:

The northern half of the Great Plains, extending from the
Rocky Mountains toward Mississippi River, is drained prinei-
pally by Missouri River and its tributaries; a relatively small
additional area in North Dakota is tributary to Hudson Bay
through Souris and Red Rivers. In most of these areas some
crops can be grown without irrigation, and the irrigated land is
confined almost exclusively to the stream valleys, The Mis-
gouri itself and several of its tributaries are not largely utilized
for irrigation. Storage has heen provided for only & small part
of the flood flow of the main stream and its tributaries north of
the Platte River.

The North Platte River supplies extensive areas in Colorado,
Wyoming, and Nebraska, Its low-water flow is largely ufilized
and storage has been provided for much of its flood water.

The South Platte River waters a large area in Colorado and

‘& small area in Nebraska. Its low-water flow is fully utilized,

and flood water and winter flow are stored in many small reser-
voirg. «

The central part of the Great Plains in drained by Arkansas
River and itg tributaries. The Arkansas waters a large area in
Colorado and a small ares in Kansas. Its low-water flow is all
used, and much of the flood water is stored in small reservoirs,

Practically all the land used for rice growing in Arkansas and
a considerable part of that in Louisiana and Texas is watered
from wells. )

The rice grown along the Gulf coast in Louisiana and Texas
is supplied’ principally by pumping from streams entering the
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Gulf of Mexico, The supply of fresh water is limited unless
storage is provided.

Streams flowing to the Gulf of Mexico supply scattered areas
throughout central Texas; in northern Texas wells supply a
considerable area.

The Rio Grande and its tributaries drain south central Colo-
rado, most of central and eastern New Mex_ico, and the south-
western part of Texas. Large areas are irrigated in Colorado,
considerable areas in New Mexico, and & large area in Texas.
The Rio Grande is subject to heavy floods, but at times is dry
or nearly so, and storage is necessary for permanently successtul
irrigation. There is little opportunity to use water from the
Rio Grande below the El Paso Valley in Texas, except near the
mouth of the river, where a large ares is irrigated by pumping
from the river. . ]

The Pecos River, a tributary of the Rio Grande, drains much
of southeastern New Mexico. It is'subject to heavy floods and
periods of very low discharge. Storage has been provided for
a part of the flood flow. There are many flowing and pumped
wells in the valley of the Pecos. :

The Colorado River system drains nearly all the land west of
the Rio Grande drainage area to the California boundary, and
extends northward to northern Wyoming. It supplies water
to land in Wyoming, Colorado, Utah, New Mexico, Nevada,
Arizona, and California. In the upper States the areas of
tillable land in the valleys of the tributaries of the Colorado
are limited and much of the low-water flow of these streams
is not yet utilized, there being little storage. Near the mouth
of the stream large areas are irrigated in Arizona and Cali-
fornia. Gila River, which iz a tributary of Colorado River,
and its tributaries drain-a considerable part of ‘western New
Mexico and most of southern Arizona. All these streams
are subject to heavy floods and to periods of practically no
discharge; consequently -storage is necessary to make them
reliable sources of water for irrigation. )

Whitewater Draw receives the drainage of a small section
of southern Arizona not tributary to Colorado River.

North and west of the Coloradoe River Basin is the Great
Basin, which has no outlet to the sea, This basin includes
sinall parts of Wyoming, Idaho, California, and Oregon, much of
Utah, and most of Nevada. It consists of several independent
drainage basins, one with the Great Salt Lake as its low point,
anothier centering in the sinks of western Nevada, and a third
consisting of the Sevier River drainage in southwestern Utah,
There are also small basing in northern California and southern
Oregon. : .

The Great Salt Lake receives almost its entire inflow from the
mountaing lying east of its basin, through sfreams which carry
8 large flow when the snow melts in the spring and & small flow
during the summer. The low-water flow of all the streams in
this drainage basin is used.

The sinks of western Nevada receive water from both east
and west. Humboldt River and its tributaries drain most of
the eastern slope of this basin. The Humboldt has a flood pe-
riod in the spring and most of the irrigation along it eonsists
in damming the stream so that it will overflow natural meadows
on its bottom lands during its flood. ‘

Walker, Carson, and Truckee Rivers flow into the sinks from
California, , .

Throughout the Great Basin there are large valleys which
have no surface water supply. Insome of these a supply of
ground water has been found.

North of the Great Basin and extending from western Mon-
tana and Wyoming to the Pacific Ocean is the Columbia River
Drainage Basin. The Columbia and its tributaries water large
areas in Montana, Idaho, Oregon, and Washington, but the
Columbia itself is not extensively used for irrigation. .

Clark Fork of the Columhia and its tributaries, the Bitter
Root and Flathead Rivers, water lands in western Montana.,

Snake River rises near the headwaters of the Missouri and
Colorado in northwestern Wyoming and waters land in Idaho,
Oregon, and Washington, Its low-water flow is all used, and
storage has heen provided for much of the flood water,

The tributaries of the Columbia coming from the Cascade
Mountains in Washington supply water to most of the land
irrigated in that State. = Their low-water flow is used, and
storage has been provided for a part of the flood water.

The tributaries of the Columbia in Oregon supply a large
part of the irrigated land in that State, and could supply s much
larger area. o . .

West of the Caseade Mountains in Washington and Oregon
there is an abundant supply of water and limited irrigation
because of the heavy rainfall,

In northern California the dry season in summer is more
pronounced than in Oregon and Washington, and at that time
there ig little water in the streams. Sacramento River waters
a large area, and the summer flow is fully utilized.

The San Joaquin and its tributaries supply water to the larger
part of the irrigated land in California, The low-water dis-
charge of these streams is all used, and many wells and pumps
in some sections furnish a supplemental supply of water when
the streams are low, and in others provide the entire water

supply. o . .

Thé coastal streams south of San Francisco Bay are torrential
in character. -On some of them, reservoirs have been built to
store flood waters, but-on many others, reservoir sites do not
exist and the main: dependence of most irrigated valleys is
pumped wells,

Run-off of typical western rivers in 1929, as
related. to their normal annual run-off, is shown in
Table 3 which was compiled from records of the
United States Geological Survey and other official
sources. The 1929 measurements refer to records
beginning with October, 1928, and ending with Septem-
ber, 1929, in conformity with the records of the other
years entering into the computation of the normals.
At the beginning of January in most parts of the
United States much of the precipitation of the preced-
ing three months is in storage in the form of snow or
ice, or in ponds, lakes, and swamps, or as underground
water, and this stored water passes off in the streams
during the spring break-up. At the end of September,
on the other hand, the only stored water available
for run-off is possibly a small quantity in the ground;
therefore, the run-off for the year beginning October 1
is ‘practically all derived from precipitation within

that year.
Tapre 8.—RuN-6FF oF TyrrcaL WesTERN RIVERs a8
: RELATED TO THE NORMAL, 1929
Approx-
) : imnto
v i ; propor-
RIVER Gauging station tion of
the
normal
. Per cent

Arkansas Canon City, Col0u. o mmm e caccaens 101

Missouri .- oooooooos Fort Benton, Mont. _____.._....._.. 04
North Platt .1 Saratoga, Wyo__.. 113
Sonth Platte. .| South Platte, Colo 3]

Rio Grande. .. Del Norte, Colo._. 118

San Marcial, N, Mex. 103

Eagle Pass, TOXeeoeymownnn - 62

Colorado cvee oo Glenwood éprings, G010 e 118
. : ' Yuma, Arigo oo 107

Gila . - Relvin, Arig .o 27

Great Basin streams— .

B 2 112 Collinston, Utah ... .eoloooilline 62
] 1 S S, Gateway, btah.._ .................. 04
Truckes Teeland, Calif.. ... -1 77T 53
Humboldt Palisade, Nev._. a8

Gunnison, Utah 04

Columbia. . The Dalles, Oreg ad

Prosser, Wash .. 50
I 121 ¢ T King Hill, Idaho..... , 83
Clark Fork._.. Meteline .]Fﬂlls, Washa e oo 71

Sacramento Red Bluft, Calif._. - 48
Pit_o oo Big Bend, Calif. 70
Feather- . Oroville, Calif_. 44
Ameriean. . Tairoaks, Call 41

San Joaquin. ... occaaaan Friant, Calif._ .. - 52

Bakersfield, Oalif. . .. oouoeeeaeeee : 40
Piedra, Calif.. 74
Exchequer, Calif .. ......___. 62

. I La Grange, Calif__ 69

Stanislaus.. Knights Ferry, Cal 44

As shown in Table 4, page 17, irrigated lands drained
by Pacific Ocean streams other than Colorado and Co-
lumbia Rivers were greatest in extent in 1929, displac-_
ing Missouri and Columbia Rivers, which had
reported the largest acreagesin 1919. This change
was occasioned largely by extensive expansion of
irrigated areas in Sacramento and San Joaquin Valleys
of California.
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Next to the Pacific Qcean streams, Rio Grande
shows the largest. increase, with Colorado River
third .and Missouri River fourth.

. No lands under the Red River system were reported
n 1919, '
TapLe, 4.—AREA IRRIGATED AND INCREASE, BY PRINCIPAL

o DuAinach Basins: 1929 axp 1819

LAND IRRIGATED INCREASE !
1929 1919
DRAINAGE BASIN
Pro- Pro- Per
por- . por- _Aren cent
Area | tion | Area | tion
of of
total total.
: Per | Per
Acres | cent | Acres | cemt |t Acres
U 17 19, 547, 5441 100,019, 161, 716 100. 0] 355,828 1.9
Red River (of the North) tribu-

L L 2,000 () | ...t 2,000 ..
Missouri River and tributarles.| 4,185,180] 21.4) 4,147,278/ 21.6]] 87,002 0.9
Mississippi River and tribu- . :

tarles, exelusive of Missour{

3L S S TR 902, 8560 4.6 058,403 &.0|| —55,033 —6.8
Gulf streams other than Missis~ | . )

sippi River and Rio Grande..| 662,058 3.4 - 698,077 8.6]] —35,119 —5.0
Rio Grande and tributariess... |.1,468, 018{ 7.5| 1,204, 502] 6.8|| 204,411} 22.0
Indapendent streams in Rio

Grande Drainage Basin.___..._ 05,812 0.5 108,353 0, 6| —12,641|—11.6
Colorado River and tributaries_| 2,537, 124 13.0| 2,812, 047| 12.0 225,077 9.7
‘Whitewater Draw and tribu- |

aries._........ e 3,301 (3 5,871 - () —2, 570|—43.8
Great Basin Drainage.......... 2,000, 086) 10.6] 2,313, 163 12, 0}|—243, 177|—10. 5
Columbia River and tributaries.| 3, 303, 640 17, 3] 8, 873, 245} 20, 2|j—479, 605)—12.4
Pacific Ocean streams, other

than Colorado and Culumbia :

JER0C) - T 4,225, 971| 21.6| 8,570, 687] 18.0|| 655, 284| 18.4

1 A minussign (—) denotes decreass. Per cent not shown when more than 1,000,

2 Loss than one-tenth of 1 per cent.
8 Not including “Independent streams in Rio Grande Drainage Basin.”

Distribution, by character of enterprise.—The distri-
bution of the area irrigated in 1929 and 1919, and of the
increase in ares irrigated, 1919 to 1929, shown in
Table 5, displays the relative importance of the various
agencies in supplying water for irrigation, and in the
increase in the area supplied during the last decade.

TaBLE 5.—AREA IRRIGATED AND INOREASE, BY CHARACTER OF

Exrerprise: 1929 anp 1919

LAND IRRIGATED
INCREASE !
1928 1919 '
CHARACTER OF ENTERPRISE
' Pro- Pro-
. por- Por- : Per
Area moofn Area “oofn Area gent
total total
. Per Per .
Acres | cent | Acres cent Agres |7
b 1Y [ S 19, 547, 544| 100.0[10,191, 716/ 100.0j 38465,828; 1.9
Individual and partnership.-..| 6,410, 581| 82.8| 6,848,807 35, 7] ~438, 220 —6.4
Cooporabive. .. ocoiincacannn 6,271, 334] 32.1| 6,581,400y 34.3)|. ~310,000] —4.7
Irrigation district. 3,452, 278 17.7! 1,822,887 0. 5(| 1, 620, 388} "89.4
Carey Act.. .. .86, 7720 0.4 523,920 2.7 —~437,157|-83.4
Commereialmecmccemacenao.- ..] 1,280,763 6.3] 1,822,001; 9.5} —b591,238—32.4
United States Buresu of Indian . )
L ATAINS. e . 331,840 1.7 284,501 1.5 47,280/ 16.6
United States Bureau of Ree- ) ) )
. lamation _-| 1,485,028 7.6 1,254,500 6.58] 230,469 18,4
State... .. 11,489 0.1 5,620 (%) 6, 860( 104.4
City... 121,218 0.6  40,148; 0,2 81, 072( 201.9
Other..-...—. 146,244 0.7 7, 236 €2§ ,008] ... ..
Not reportedamoovumwemeecoae EOSRRRN H 570; (2 —570/-100.0

1 A minus sign (~) denotes decrease, Per cent not shown when maore than 1,000.

? Liess than one-tenth of 1 per cent.

Individual and partnership enterprises occupy in
1929, as in 1919, the first place, in extent of area sup-

plied with water, although showing a reduction as com-
pared with 1919, notwithstanding a very considerable
increase in the number of individually owned pumping
plants in many sections. The reduction is partly ac-
counted for by the large increase in the area served by
irrigation districts, many of which represent the con-
solidation of small enterprises of this and other classes.

The reduction of areas irrigated by cooperative
enterprises is similarly accounted for. Despite  the
reduction in both these classes, combined they served
nearly 65 per cent of the entire area irrigated in 1929.
Cooperative enterprises showed a large increase in the
decade 1909-1919, largely because of the taking over
of enterprises begun under the Carey Act. The almost
complete cessation of development, in recent years,
under that law, and the marked activity in irrigation
district development, together with the fact that the
cooperative type of organization is not widely utilized
for the development of new lands in large units,
explain the falling off of areas classified as cooperative,
during the decade 1919-1929, :

The large increase in irrigation district areas did not
change the status of the group as compared with the
others, although the proportion of the total irrigated
ares which they represent rose from 9.5 per cent to
17.7 per cent; but the figures given in the table do not
represent the full extent of the irrigation districtmove-
ment, since the districts organized within United
States Bureau of Reclamation enterprises are not in-
cluded for reasons set out in the “Kxplanation of terms.”
Like cooperative enterprises, irrigation districts usually
are not well adapted to the development of new lands,
and the increase in area shown for them represents
reorganizations of enterprises of other types more than
new enterprises.

Commercial enterprises show a decline in area, be-
cause of many reorganizations which usually have had
the effect of transferring them to the irrigation distxict
or cooperative classification, A frequent arrangement
offered to purchasers of land and water rights by
enterprises of this type provides for the transfer to
them of ownership of the irrigation system upon the
payment of a specified proportion of the purchase price.
Upon taking over such systems the farmers organize
cooperative companies or irrigation districts to operate
them.

United States Bureau of Reclamation enterprises
retain the same relative status they had in 1919, but
show the largest increase in area served of any group
except irrigation districts, now having 7.6 per cent of
the total as compared with 6.5 per cent in 1919, Be-
cause of their inclusion in enterprises of other classes,
the ares credited to the United States Bureau of Ree-
lamation does not include certain lands not in Govern-
ment projects, which obtain a part of their water from
the United States Bureau of Reclamation under Warren
Act or other water service contracts. Such areas in-
creased from about 900,000 acresin 1919 to 1,234,230
acres in 1929. The increase in area shown for the
TUnited States Bureau of Reclamation in T'able & there-
fore represents an sactual extension of the irrigated
area and not transfers from other classes. .

The annual report of the Commissioner of the United
States Bureau of Reclamation for the fiscal year ended
June 30, 1930, shows the following distribution of areas
not in Government projects, which were partly supplied
in 1919 by Government works under Warren Act or

. other water-service contracts.
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TABLE 6.—AREAS NOT IN GOVERNMENT PROJECTS BUT PARTLY
SERVED BY GOVERNMENT WORKS, BY STATES, 1920

Irrigated Irrigable
STATE area ares

Acres Acres
........................................ - 1,234, 230 1, 480, 040
...... . 67, 800 90, 280
...... - 210 230
- 15, 350 20, 050
| omm e

Nebraska-Wyoming 2. - 1083, s
New Mexico-Texas ... . 40, 000 71,000
(0] .1 (o)« T —— 540 605
Oregon-California 4_ 34, 700 63, 620
Utah... 7, 230 7,215
Washington ..o cccuoannon 124, 300 166, 720

$ Rio Grande project.

L Yuma project,
proi 1 Klamath project,

tNorth Platte projeet.

Sinee 1920, the United States Bureau of Reclama-
tion has proceeded rapidly with the plan provided for
in the reclamation act as follows:

Provided, That when the payments required by this act are
made for the major portion of the lands irrigated from the
waters of any of the works herein provided for, then the man-
agement and operation of such irrigation works shall pass to
the owners of the lands irrigated thereby, to be maintained at
their expense under such form of organization and under such
rules and regulations as may be acceptable to the Secretary of
the Interior: Provided, That the title to and the management
and operation of the reservoirs and the works necessary for
their protection and operation shall remain in the Government
until otherwise provided by Congress.

In carrying out this provision, the United States
Bureau of Reclamation has transferred the operation
of many projects and project units to water-users’
associations and irrigation districts, although the
Government still retains “title to and the management
and operation of the reservoirs and the works necessary
for their protection and operation.” Table 7 (after a
similar table in New Reclamation Era for June, 1930)
shows the status of the completed projects or divisions
constructed by the United States Bureau of Reclama-
tion, the operation of which had been assumed in 1930
by the districts or associations.

TasrE 7.—CoMrreETED PROJEOTS OR DIvIsioNs or PRoIBOTS -

CONSTRUCTED BY THE BUREAU OF RECLAMATION AND OPER-
ATED BY WATER-UsERs’ ORGANIZATIONS, JUNE, 1930

PROJECT AND STATE ORGANIZATION
Salt River, Arizona ..o ... Salt River Valley Water-Users’ Association,
QGrand Valley, Orchard Mesa divi- | Orchard Mesa Irrigation digtrict.
sion, Colorado, .
Boise, Idaho. - oo Board of Gontrol, for Boise-Kuna, Nampa-

Meridian (part of), Wilder, New . York,
Blg Bend, and Black Canyon irrigation

districts.
1]%55 Hill, Tdaho_ oo oo King HIll irrigation district.

doks, Idaho:
Gravity division, .. Minidoka irrii{abon district.
Pumping division.. -.| Burley irrigation district.
Huntley, Montana .| Huntley Irrigation district.
Alfalfa Valley irrigation district,
Fort Belknap irrigation district,
Harlem Irrigation district.
Paradise Valley irrigation district.
Zurich irrigation distriet.
Fort Shaw irrigation district.

Milk River, Chinook division, Mon-
tana.

Sun!f;iver, Fort Shaw division, Mon-
ana.
North Platte, Nebragka-Wyoming:

Interstate division....ceumaueutoman- Pathfinder irrigation district.
Fort Larsmie division. {Germngort Laramie irrigation district.
"""""""" Goshen irrigation district,
legrl:lg:r{\r %ivvai(siiaon"‘ gortll:poré irrigation district.
Newland 'Or_egon: ................... rugkee-Carson irrigation district.
East A{yiSion,—o.o....._... Hermiston irrigation distriet,

West division. . eenwnecuo o ~-.| West extension irrigation district
Klamath, Langell Valley - division, |[Langell Valley irrigation distri t.
Oregon-California. ' {Horseﬂy irrigation distriet. o

Stmwb_erry Valley, Utah......____...| Strawberry Valley Water-Users’ Associa-

Okanogan, Washington
Shoshone, Wyoming:
Garland division. oo

ion.
Okanogan irrigation district.

| Shoshone irrigation district.

Frannie division_ - - .neemeeeooo o

Deaver irrigation distriet.

GENERAL DISCUSSION

The area irrigated in 1929 in the projects now oper-
ated by the two water-users’ associations, named in
Table 7, approximated 295,660 acres, as reported by
the Commissioner of the United States Bureau of Rec-
lamation, June 30,1930. The area irrigated in the proj-
ects or divisions now operated by the irrigation dis-
tricts named, approximated 719,610 acres. Thus the
operation of systems serving more than 1,000,000 acres
of the 1,485,028 acres credited to the United States
Bureau of Reclamation in Table 5, has been assumed
by the water users. .

Carey Act enterprises show the smallest area irri-
gated in 1929 of any of the types shown in Table 5,
except those classified as “State.” The 1929 area,
moreover, is somewhat smaller than that reported in
1919. Although a few areas were segregated under
the provisions of the act during the 1919-1929 decade,
actual development was principally confined to enter-
prises originally formed under the act, but later reor-
ganized as enterprises of other types. In fact, Table 5
does not disclose the extent of the development which
had been effected under the terms of the Carey Act in
either 1929 or 1919, as is brought out by Table 8, which
was compiled from annual reports of the Commissioner
of the United States General Land Office to record
the areas applied for, segregated, and patented under
the Carey Act from 1921 to 1930. As the amounts
are cumulative, they show, in fact, what has been ac-
complished under this act from the date of its passage
in 1894,

TaBLE 8,—AREAS APPLIED FOR, SEGREGATED, AND PATENTED,

UnpeER THE CAREY ACT
APPLIED FOR— SEGREGATED— PATENTED—
YEAR Dur-
During During y
To date yoar To date vear To date | ing .
year
Acres Acres Acres Acres Acres Acres
8,380, 024 | 12,6061 || 8,788,026 | 5,178 || 082,711 | 70,381
340,103 | 6,400 || 3813 091 | 25,366 || 1,018, 181 | 35, 870
8,366, 801 | 26,607 || 3,815,108 | 1,115 || 1,080,023 | 51, 402
8,366, 8OL |—er oo 3,842,308 | 27,287 || 1,137,324 | 67, 700
8, 366, 801 5'843.200 | 807 || 1,158,028 | 21,602
8 428 876 | 12,035 || 3, 856, 305 | 13,015 || 1, 166,084 | 2, 136
8 462, 522 | 33, 040 || 8 870,730 | 14,425 || 1,108,276 | 1,309
8. 462, 522 |o—ro... 3, 870, 730 118015 | 039
8, 462, 52 3,897,860 | 27,130 || 1,174,003 | 5,988
8 445, 601 | 73,070 || 3,807, 800 174,903 |amm -
The United States Bureau of Indian Affairs enter-
priges serve lands in Indian reservations. The area

urigated in 1929 was 16.6 per cent larger than the 1919
area, but both were small proportions of the totals.

The areas credited to ‘‘State’ enterprises include,
besides other enterprises, one land-settlement proj-
ect established by the State of California prior to
1920, and a second similar project, also in.California,
established since 1920. At the time of the 1930 can-
vass both enterprises were in process of being turned
over to cooperative water-users’ companies, but the
transfers had not actually, been consummated. Be-
tween 1920 and 1930 several States undertook to foster
land settlement and development under various plans,
but none of these enterprises, except those in Califor-
nia, was operating under State management in 1930.
Aside from the California projects, the enterprises
clagsified as ‘State’’ were institutions watering gardens
or small farms with their own supplies and are not con-
sidered as settlement or development projects. .

The increase in areas credited to *City’’ enterprises
represents largely a reclassification of California lands
reported in the census of 1920 in the irrigation district
group. These lands are irrigated from sources con-
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trolled by the city of Los Angeles, which likewise con-
trols the district organizations technically éngaged in
managing the distribution of portions of that city’s
water supply now available for irrigation. Progres-
sively with the industrial and population growth of the
city, this water is diverted from irrigation to other
uses. Aside from these cases, the “City”’ group repre-
sents municipalities in various sections of the West,
which maintain irrigation service as a distinet function
of their city-water departments. .

A unique development of the 1919-1929 decade is
represented by the increase appearing in the group
designated as ““Other.”” This in part is attributable to
the irrigation service rendered by several recently
organized drainage districts. While many irrigation
districts carry on drainage as well as irrigation opera-
tions, censuses previous to that of 1930 have not re-
ported drainage districts which operate irrigation as
well as drainage systems. The drainage districts
involved in the classification are all in Oregon. The
remainder of the 1930 group of “Other’’ enterprises is
made up principally of California “reclamation’ dis-
tricts in the delta of Sacramento and San Joaquin
Rivers, and in the Tulare Lake region. Reclamation
districts have the primary function of flood protection,
their principal works being dikes and levees. Many
operate drainage systems also, while still others operate
irrigation works. Large areas of the lands in the recla-
mation districts which themselves have no irrigation
systems, are irrigated by individuals operating their
own pumps or other irrigation works, but such areas
are reported in the individual and partnership class.
Of the several hundred reclamation districts, only the
relatively few which operate irrigation works are
enumerated in the census of irrigation.

Distribution, by source of water supply.—The areas
nrrigated in 1929 and 1919 and the increases in the
intervening decade are distributed according to source
of water supply in Table 9.

TaBLE 9.—ARBA IRRIGATED AND INCREASE, BY SOURCE oOF
Warer SurpLy: 1929 anp 1919

LAND IRRIGATED
INCREASE !
1929 1919
SOURCE QF SUPFLY Pro- Pro~
: pot- por-
Aren t;iOoIn Area tlgfn  Aren (;if]li-:
total total
Per Per
. Acres cent | Acres | cent Aeres
1 16, 547, 544 100 0[19, 101, 76| 100.0|| 356,828 1.9
Streams, gravity... o conereu- 12,080, 576 66.4[14, 527, 060 75.7}(—1, 540, 485 —10, 0
Streams, pumped......aoena- 1,718,380 8.8] 1,226,510| 6.4 486,870; 39,7
Bireams, gravity and pumped| ~268,004] 1.8| 199,805 1.0 58,400 20.8
Wells, pumped 10. 5| 1,263,008 0.6 788,037 02,4
Wells, flowing 8, 0. 2| 66, 856] 0.3 ~17,377] —26,4
‘Wells, pumped and flowing.. y 0.1 35,685 0.2 —I8,887 —b2.9
d 0.4/ 35730 0.2 49,088 117.8
0.3| 100,846 0.5 —42, 543] —42.3
1.1{- 108,008 1.0 19, 238 927
0.2 98,8 0.5 ~59, 286 —60.0
City water...... . 3 9 (ag 7 77.8
SeWREe. eeee e 3,5200 (3 2,578 951 36,9
Streams, gravity and wells,
IMPSA.- . oo en 1,104,340] - 6.0| 344,713] L8 819, 636] 237.8
Streams, gravity and wells, N -
JiTekogh oF- SN 21,202] 0.1 82,0656 0.4/ —61,373 ~742
gggex‘ mixed.. —— Bﬂg, 434 (%. 4) 906,621 5.2( --130,187 —13.1
() P 069 (3
Not 16ported. ... T a0402) o 1} 13,1480 0.1 15,323 1165
Supplemental ¢ from- )
Pumped streams. ..o .c.ew 24,8710 e e e[ ceem
Pumped wells.. ... 203, 026 |- | SO IR
Flowing wells_____________ 1481 T | ——

1 A minus sign (—) denotes decrease, .

? In reservoirs filled from channels which carry water only during storms and are
not elassed as streams, - .

8 Lesy than one-tenth of 1 per cent,. 3 L

¢ Not considered in totals because included in enterprises reporting other sources
of supply listed ahove. Corresponding figures for 1919 not available.

Conspicuous changes that appear in Table 9 show
the decline of the area supplied by gravity from
streams, and the increases in areas served by pumping
from streams, wells, and lakes. Of lesser importance
are the declines shown by areas served by flowing
wells and stored storm water, :

Notwithstanding the reduction of the “streams,
gravity’ area, it represents approximately two-thirds
of the total area irrigated in 1929. The very large
increase in the areas served by pumping from wells rep-
resents in part areas formerly served by small canals
carrying water diverted from streams by gravity, the
succession of years of low stream flow having done
much, in some sections, to encourage the drilling of
wells where they gave promise of yielding more depend-
able supplies. Likewise, the increase in areas served
by pumping from streams partly represents the utiliza-
tion of water from channels so located as not to be
diverted economically by dams.

The decline in areas served by “stored storm water?’
is chiefly attributable to the low precipitation which
affected some sections in 1929, to the extent of destroy-
ing the usefulness of the reservoirs formerly storing
storm water, and to the fact that elsewhere many small
reservoirs, previously reported as irrigation storage, are
now used to collect drinking water for cattle.

Although many pumping plants and a few flowing
wells were reported in 1919 as furnishing sup plemental
water for lands irrigated principally by gravity diver-
sion from streams, the extent of the areas receiving
the dual service wasnot reported ; hence, no comparison
with the 1929 areas reported as ‘‘supplemental””’
from pumped streams, pumped wells, and flowing
wells 1s made in Table 9. These ‘“supplemental”
areas are not to be confused with the several areas
reported elsewhere in the table as served by various
combinations of sources, as for instance, ‘‘Streams,
gravity and pumped.” These combination classes
represent areas served by enterprises the works of
which include pumps or other equipment delivering
water into the same systems that carry gravity sup-
plies, no particular areas being reported under the
different sources involved. :

Because of the conspicuous increases in areas served
entively and partly by pumps, they are shown in
expanded detail in the special section on pumping,
beginning on page 34. ‘ _

Distribution of area receiving water from different
sources, by States,—The distribution, by States, of
the area receiving water from the principal sources is
shown in Tables 10, 11, and 12.

Of the area receiving its entire supply from streams
in 1929, water diverted by gravity supplied nearly
87 per cent, that pumped supplied more than 11 per
cent, while the area supplied in part by gravity and
in part by pumping was nearly 2 per cent. The only

‘States in which the area supplied by pumping exceeded

the area supplied by gravity were Louisiana and Texas,
the two Stafes together accounting for nearly 46 per
cent of the total area supplied by pumping from
streams. California accounted for approximately 27
percentadditional. Idaho and Washington are the only
other States showing areas in excess of 100,000 acres.

California shows slightly more than 69 per cent of
the area receiving its entire supply from wells, show-
ing also by far a greater acreage increase than any
other State. Next to California are the rice-growing

| States of Arkansas and Louisiana, which, combined, re-

ported approximately 15 per cent of the area, .Arizona,
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pumped wells less than 1 per cent. Montana is the
only State where flowing wells supply a larger acreage
than pumped wells, but both figures in this instance
are insignificant., In 1919 New Mexico, Idaho, Mon-
tana, and Nevada showed a conspicuously larger area
supplied by flowing wells than by pumped wells, but
there, as in mostlocalities where flowing wells formerly
supplied extensive areas, pumped wells now supply
much of them. However, slightly more than 45 per

20

Texas, and New Mexico follow in the order named, no
other State showing as much as 50,000 acres.  Kansas
and Oklahoma alone show smaller areas in 1929 than
1919, although the number of pumped wells in Kansas
increased. No acreage was reported by North Dakota
in either 1929 or 1919.

Of the area receiving its total supply from wells,
pumped wells supplied 96.9 per cent in 1929. Flowing
wells supplied 2.3 per cent, and mixed flowing and

Tapre 10..—AREA RECEIVING‘ ITS ENTIRE WATER SUPPLY FROM STREAMS, BY STATES: 1929 AND 1919

TOTAL GRAYVITY PUMPED GR%;TEE‘SND
STATE Increase ! Increase ! Increase ! Increase!
1929 1919 1929 1819 1929 1019 1920 1819
: Acres Acres’ Per cent Acres Aeres Per cent Acres Acres | Per cent Acres Acres | Per cent
Total (10 States)..cw--a--- 14, 962, 049 | 15, 953, 165 —06.3 || 12,980, 575 | 14, 527,060 —~10. 0 || 1,713,880 | 1,226, 610 30. 258,004 | 109, 500 20,3
170,797 196, 453 —13.1 162, 621 189, 782 —~14.3 8,123 6,671 21.8
1, 602 6,129 —=TBB ffammmmammaaen 120 —100.0 1, 502 6, 009 —75.0
2,254,712 1 2,920,396 ~-22,8 1,609, 600 | 2, 564, 445 —~33.7 469, 944 295, 673 58,9
3,160, 550 | 3,060, 964 3.9 3,138,066 | 3,028,787 3.8 27, 765 12, 747
2,029,016 | 2,384,010 —14.9 1,848,700 | 2,274, 959 ~18,7 || " 103,362 107,181
Kansas. 58,412 32,137 . 755 53, 196 30, 807 72.7 3, 216 780
LOUISIANA o o omcee o ommmmoe 259, 001 271, 152 —4.8 1,611 10,226 | —84.2 257,300 [ 248,308
Montana 1,487,761 | 1,550,827 —4.1 1,392,161.| 1,515, 212 -8, 1 38, 620 15,743
Nebrasks 03, 653 437, 632 15.1° §01, 105 35, 667 15. 1 2,458 1,115
Nevada o] 305, 236 470,179 —15.9 304, 415 466, 812 —15.58 821 2,647
New Maexico. 436, 955 434, 368 0.6 430,009 482,478 -0, § 6, 850 1,890
North Dakota 8,263 | | 11,400 —28,2 6, 584 9, 030 —~21.1 1, 868 2,469
Qklahoma 875 2,710 75, 1 356 2, 522 —85.9 320 188
Oregon._ 730, 560 861, 183 ~13,1 674, 308 786, 354 —14,2 50, 537 64, 570
South Dakota e oooovommccenan 85,016 93,360 —20. 4 65, 856 92, 491 ~-28; 8 61 860
Texas 600, 146 496, 870 41,0 168, 248 73,982 127. 4 527, 700 421, 538 25,2 3,200 350 814.8
Utah. 1,040,577 | 1,116,130 | ~6,8 062, 668 | 1,106, 691 —12.9 63, 809 10, 389 514.2 14,200 | B0 Jouennnean
Washington . vuo oo 450, 087 471, 145 —4,5 306, 185 352, 190 w13, 1 139, 738 26, 244 432.4 4, 144 92, 702 —05, §
WYOMINE - emcmmce e 1,183,252 | 1,157,121 2.3 1,173,783 | 1, 155, 596 1.8 9, 489 1, 526 8222 |t em e m e

! A minussign (—) denotes decrense, Per cent not shown when more than 1,000,

cent of the area still supplied by flowing wells is in New
Mexico, Utah supplying an additional 19 per cent.
New Mexico and California account for the greater
part (approximately 93 per cent) of the total area
served by both flowing and pumped wells. In the
Pecos Valley of New Mexico and a few sections of
southern California, some wells that originally flowed
are now pumped, while others flow at times and are

some wells previously reported as flowing are now re-
ported as pumped, and classification of the areas in-
volved is changed accordingly. ,

The area reported in Table 12 for “streams, gravity
and wells, pumped,” is that reported by enterprises
utilizing sources of both classes indiscriminately for
the irrigation of their lands. Most of these enter-
prises have streams as their principal dependence,

pumped at times. Thus in Pecos Valley especially, | pumping from their wells only when the gravity supplies

Tasie 11.—AREA RECEIVING ITS ENTIRE WATER SUPPLY FROM WELLS, BY STATES: 1920 AND 1910

PUMPED AND
TOTAL PUMPED FLOWING PLOWING
STATE Increase ! Inerease! Increase ! Increase!
-1929 1919 1929 1918 1929 1819 1828 1019
- Aeres Acres Per cent Acres Acres Per cent Acres Acres | Per cent [| - Acres Acres | P
Total (18 States)?. ......._... 2,117,012 | 1,364, 630 55,1 2,051,735 | 1,263,008 [i} 48, 479 65, 856 —26.4 16,798 | 35,0685 crjggto
Arizona.. . 108, 002 41, 810 153. & 104,837 | 30, 604 163. 6 1,107 1, 658
Arkansas 142,978 135, 260 5.7 142,978 135, 260 5.7 |-
Californi 1,464, 960 868,060 | - 68,8 1,463,272 826, 846 76,8 1,927 17, 853
Colorado 185, 020 14, 390 10,7 12,143 10,114 20.1 3,786 4,191
Idaho 5, 569 1, 546 260,56 || 3,546 414 758. 8 1,973 1,131
Eansas. oo ceceommmonanas 11, 6561 13, 285 ~12,3 11,648 13, 235 =120 [
Loulsiana. . ... 175, 787 156, 876 13.9 172, 695 154, 304 1.9 2,898 106
Montana - 1,064 351 203. 1 189 4.8 821 212
NOBraska weaereeovecliovmnaoanooo - 23,452 546 |l 23,452 571 PO | USRS S
3,426 1,171 192.6 2,117 205 617.6 1,132 811
58,118 52, 2056 11,1 30,425 15 709. 03.7 21,838 30,030
63 "125 | —49.8 63 107 | —ar1 |l "8
3,801 2, 4056 61.8 3,804 1,993 90.9 87 72
528 130 L1005 N5 | S SRR, S 528 130
62, 624 44, 466 40.8 60,793 30, 483 54.0 1,831 3, 266
10, 665 12,304 58.8 0,283 7, 308 407 8074 | 4,008
20, 995 20, 666 1.6 19, 466 17, 604 11,2 1,436 1,671
320 166 92.8 180 147 22. 4 140 19

L A minus sign (—) denotes decresse. Per cent not shown when more than 1,000 ? None reported for North Dakota,
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arelow. Areas classed as ‘‘supplemental from pumped
wells”’ are similarly situated, except that the wells are
owned and operated by enterprises independent of
those operating the gravity-canal systems. Ignoring
the supplemental c%assiﬁoation, which app%ies to
relatively small areas outside of California, that State
still accounts for more than 67 per cent of the total
supplied, from those sources. Arizona shows an addi-
tional 25 per cent, most of the area involved being
in the Salt River project of the United States Bureau of
Reclamation. Most of the water serving this large
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project in normal years is diverted from Salt River by
gravity, but a large number of wells, sunk in places
within the irrigated area where the ground water had
risen so close to the surface as to create a serious
drainage menace, discharge into the irrigation canals.
Originally planned as drainage wells, by supplementing
the river water carried by the canals, these wells now
contribute an important addition to the project’s
irrigation supply while also functioning as drains,
es%%cially in years of low river supplies such as
1929,

TaBLt 12,—~AREA RECEIVING ITS WATER SUPPLY FROM MIXED SOURCES, BY STATES: 19290 AND 1919

Cos " . STREAMS, GRAVITY ' Supple-
STREAMS, GRAVITY o b : upple:
TOTAL 1 AND WELLS, PUMPLD AND W Elrkrg, FLOW- QTHER MIXED mental
from
ptumped
" . P 9 o § ,|| streams,
STATE Increase Increase Inerease Incroase pumped
wells, and
1928 1919 1929 1918 1629 1519 1620 1919 flowing
wells,
1020}
Acres Acres Per cent Acres Acres Per cenl Acres Acres | Per cent Acres Acres | Per cent Acres
Total (10 States)___.| 2,052,075 | 1,428,099 44,1 ] 1,164, 349 344,713 237.8 21,202 | 82,666 —74.2 860,434 | 096, 621 —13.1 318,045
Arizona.... 204, 608 226, 014 30.3 282, 681 217, 709 34, 4 1, 887 7, 680 —T75.5 1,725
6, 750 2, 067 220,68 ||<ermvrmoasn 250 | ~100.0 6, 750 1, 817 by 4 Y0 | T
960, 640 320, 576 202.5 || - 780, 960 87,807 788, § 180, 458 | 228, 424 —18,4 289, 589
176, 105 249, 063 —20,5 8, 056 16, 258 ~d4. 9§ 158, 830 165, 826 —4.4 1,870
107, 463 56, 885 88,9 72, B59 1Y 32, 700 54, 601 —~39,9 9,047
458 1, 890 -~ T5, 8 405 1,540 —~73.7 53 360 —84.8 1, 050
11, 6905 17, 880 84,6 ||ucmnmanocan 10,045 | —100,0 11, 695 . 260
79, 426 906, 203 pU:1: ) R 78,732
Nebraske.... , 820 1, 235 2, 259
Nevala.—oocomwanmnniun 25, 080 60, 215 21,152
New Maexico 20, 516 31, 813 X 19, 501
North Dakota. e ceas]immaaacanae 8 NVJN | RGN (RPRROURPUS ASORUTIPRUPURNS | JRUUUIN: ASRREUE SR | I
Oklahoma. 40 12 3 40
Qvegon. ... 127,324 111, 442 L 124, 002
South Dak 1 4,384 4 [leceeenace| 800 =100,0ff 160} 20| V00,0 ||aeoeeacon-
TOXAS nammm o cccmemam s 20, 097 24, 669 3 454 87.2 19, 247
Utah._.... 154, 191 174, 167 . 125 —~84.0 150, 671
Washington. 16, 803 21, 883 —22.9 708 2,415 -~70.7 18, 155
Wyoming. eeeecveecnnn-n 38, 034 33, 443 15.5 137 40 —656.8 38,497 |

1 Not inclnding ** Supplemental,”

Approximately 41 per cent of the area receiving
water from both streams and flowing wells in 1929 is in
Colorado. An additional 16 per cent is in Utah, while
Oregon, Nevada, and California together account for
about 32 percent. The area served by this combination
of sources was relatively small in both 1929 and 1919,
the total for the later year being little more than one-
fourth that of the earlier year, reflecting again the de-
clining usefulness of flowing wells in irrigation service.

“Qther mixed” includes so many different com-
binations that an analysis of the group is not here
possible. Such of the areas as are partly served by
pumps are included in the classifications presented in
Table 36, page 37. :

AREA ENTERPRISES WERE CAPABLE OF SUPPLYING WITH
WATER AND AREA INCLUDED IN ENTERPRISES

®

The area enterprises were capable of supplying with
water and the area in enterprises have been tabulated
in the Fifteenth and Fourteenth Censuses as an indica-
tion of the degree to which existing irrigation works
are utilized and the opportunity they contain for
further development. The geographical distribution,
by States, of the area enterprises were capable of sup-
plying with water in 1930 and 1920; and the excess of
these items over the areas irrigated in 1929 and 1919,
are shown in Table 13.

2 A minus sign (—) denotes decrease, Per cent not shown when more than 1,000,

3 Not reported in 1919,

TABLE 13.—AREA EnTerRPRISES WERE CAPABLE OF SUPPLY-

ING WITH WATBR IN 1930 AnD 1920, ANp Excmss 1N THESE
ArEas OvEr AREas IRRIGATED IN 1920 awp 1919, BY
STATES
1930 1620 Tn-
crease!
of ex-
cess
STATE Excoss over Exeessi over ‘;¥§;
area jrri- area irri- -
Area gated in Area gated in ggﬁd,
1929 1919 1020~
1030
Aeres Acres Acres Aeres Percent
Total (10 States)...| 26,101,800 | 6 564,346 {| 26,020,477 | 6,828,761 || —4.0
824,152 248, 562 627,303 150, 738 55,6,
209, 042 58, 155 179,013 36, 087 65.8
8,815,250 | -2, 088, 618 5,804,466 | 1,676,420 23.5
4,078,712 685, 0 8, 855, 348 508, 963 35,1
2, 817, 021 435, 771 3,002,810 604, 004 ~27. 9
83, b 12, 203 67,8563 20, 541 —40.2
705, 165 344, 264 728,7.2 273, 860 25.7
9,276, 000 881,088 || 2,763,498 [ 1,071,709 || ~36.5
708, 171, 024 562, 4 119, 778 42,8
736, 249 249, 60 704, 708 143, 261 74.2
656,660 | 129,636 696, 119 187,742 || —17.8
24, 606 14, 614 34, 235 22,163 ~34.1
7,881 , 768 9, 672 , 703 —14,1
1,158, 210 250,497 |] 1,344,046 357, 884 —27.6
109, 550 42, 443 150, 914 0, 232 ~15.5
1,177,416 378,498 1,150, 542 - 6564, 422 —32,0
1, 542,476 218, 3560 1, 700, 550 328, 899 —-33.9
631, 511 132, 228 637, 161 107, 252 23.4
1, 666, 008 418, 863 1,831,039 423, 057 —32.8
1A minus sign (~) denotes decrease.
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As shown in Table 13, existing enterprises were
capable in 1930 of supplying 6,554,346 acres in addi-
tion to the area irrigated in 1929. In other words, a
normal water supply and improved economic condi-
tions in western agriculture would permit an increase
of more than one-third in the area actually irrigated
in 1929, without the construction of new works or the
extension of existing works. This marks a reduction
of 274,415 acres from the corresponding figure reported
in 1920, indicating that the relatively small increase
in area irrigated m 1929 over that irrigated in 1919
had not been effected so much by new construction
as by putting into production land already susceptible
of being served by existing works. This has been
true only in a general sense, however, as Table 13
itself shows without consideration of tables to follow
which disclose the extent of the increase in investment
in irrigation works in the decade. Thus Arizona,
Arkangas, California, Colorado, Kansas, Louisiana,
Nebraska, Nevada, and Texas show for 1930, larger
areas capable of being served by existing works than
were reported in 1920, the reduction in the total
excess for the 19 States being attributable to the re-
ductions reported by Idaho, Kansas, Montana, New
Mexico, North Dakota, Oklahoma, Oregon, South
Dsakota, Texas, Utah, and Wyoming. Moreover, of
this group of States, all except Kansas, Texas, and
Wyoming show, in the 1930 census, reduced "areas
irrigated as well as reduced areas susceptible of being
served.

According to Table 13, approximately 32 per cent
of the total unirrigated area which existing systems
are capable of supplying, is in California, 10 per cent
in Colorado, 10 per cent in Montana, 7 per cent in
Idaho, 6 per cent in Wyoming, 6 per cent in Texas,
and 5 per cent in Louisiana. No other State has as
much as 5 per cent of the total.

The excess area consists in part of land in existing
farms which is not yet watered and in part of land not
yet settled but available, or to be available, for settle-
ment. The extent to which the area consists of each of
these classes is not shown by the returns. However,
the schedulescalled for the area available, or to be avail-
able, for settlement, and the total area reported by the
enterprises reporting this item was 1,681,508 acres.
(See Table 18.) This is slightly more than one-fourth
of the difference between the total area existing enter-
prises could supply in 1930 and the area irrigated in
1929,

Table 14 distribntes the 1930 and 1920 excess by
character of enterprise.

Approximately 24 per cent of the 1930 excess area
is reported by individual and partnership enterprises.
This includes only a few small areas reported ag avail-
-able for settlement, being principally land in individual
farms which was not watered for various reasons, in
1929. Approximately thesame proportion of the excess
area is reported by cooperative enterprises. This also
principally represents land in farms that was not
watered, rather than land available for settlement,
although it includes a larger area so available than
the individual and partnership group. _

Of the remaining groups which together comprise
approximately 52 per cent of the total, irrigation dis-
tricts include the Iargest proportion of. the excess area
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or nearly 21 per cent. This represents an increase of
685,282 acres in the excess ares reported by irrigation
districts, which were shown by Table 5 to have ex-
perienced the most extensive development of any type
during the 1919-1929 decade.

TaBre 14.-—AREA Exterrrises WrrE CAPABLE or SuprLy-
ING WITH WATER, 1930 anp 1920, anp Excess or THESD
AREAs Over AREAS IRRIGATED IN 1929 anp 1919, By CHAR-

. ACTRR OF ENTERPRISE

1930 1920 In-
crease!
of
- & axcess
Xcess i xcess over
CHARACTER OF ENTERPRISE over aten over area || ares
Area irrigated Area irrigated || irri-
in 1929 in1018 | gated,
1920~
1930
Per
. Acres Acres Acres Acres cent
B 401 ) R S 26, 101, 890 | .6, 554, 346 ||26, 020, 477 | 6, 828, 701 ~4.0
Individual and partnership.| 7,982, 142 | 1,571, 661 || 9,265, 750 | 2,406,949 ;| —34.7
Cooperative 7,861,081 | 1,580,747 || & 403,208 | 1,821,808 || —12.7
Irrigation distriet_ --| 4,840,095 | 1,393,820 || 2, 531,426 708, 538 06,7
Oarey At oo 174, 246 87,474 804, 208 280,360 || —68.8
Commeroial 2,160,950 | 030,187 || 2,700,563 | 977,562 || —4.8
TUnited States Bureau of )
Indian Affairs__..__ mmaem 739, 446 407, 606 484, 486 199, 985 108.9
United States Bureau of
Reclamation...ocoueoeeuot 1,944,825 | - 459,797 | 1, 680, 643 426, 074 7.9
2170 18, 600 2,111 7,379 1, 760 20.0
(0713 SN 148,132 24, 914 44, 468 4,312 477.8
(01711 R, 233,373 87,120 8, 546 1, 310 [--cuaec
Not reported (RN RS, 625 55 ||—100.0

1 A minus sign (—) denotes decrease. Per cent not shown when more than 1,000.

Commercial enterprises report approximately 14 per
cent of the total, the area involved being only slightly
reduced from that reported in 1919.

Next 'to commercial enterprises, United States
Bureau of Reclamation enterprises report the largest
proportion of the total excess area, 7 per cent, Ap-
proximately 6.2 per cent is reported by the United
States Bureau of Indian Affairs enterprises. The
largest proportionate increase in the excess, aside from
that for the group of “other’ enterprises, is that shown
for city enterprises, but-the acreage is relatively small.
The increase for the United States Bureau of Indian
Affairs enterprises is large, both proportionately and
in acreage, being made up principally of extensive
projects in course of development in 1930.

Irrigation districts, Carey Act enterprises, com-
mercial enterprises, United States Bureau of Reclama-
tion enterprises, and United States Bureau of Indian
Affairs enterprises, the classes of enterprises engaged
extensively in reclaiming new land, together reported
50 per“cent of the total excess. The excess areas so
reported by the group totals 3,278,884 acres,. The
ares reported in Table 18 as available, or to be avail-
able, for settlement, is 1,681,598 acres. Thus it
appears that about one-fourth the unirrigated excess
which could be irrigated with existing systems, repre-
sents land outside of existing farms and available for
settlement.

These statistics indicate that irrigation works, taken
as a whole, were utilized to about three-fourths of
their available capacity in 1929. Table 15 shows
the extent to which works belonging to the various

principal classes ‘of enterprises were utilized, as rep-

resented by the ratio between the areas they were
capable of supplying with water in 1930 and the areas
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irrigated in 1929. Similar ratios representing the irri-
gation census of 1920 are also shown,

TABLE 15.,—PrororRTION WrICH AREA IRRIGATED 18 OF

ArpAs ENTERPRISES WERE CAPABLE OF SUPPLYING WITH

Warer, BY CEARACTER OoF ENTERPRISE: 1930 anD 1920

. . . PROPORTION
CHARACTER OF ENTERFPRISE

1630 1820

Per cent | Per cent
4.9 73.8

BT 7 U, e e
Individual and partnership 80.8 74.0
Cooperative. ... 7.8 78.3
Trrigation district 71,2 72,0
Carey Act.. 49.8 65,1
Commercial. - 57.0 66,1
United States Bureau of Indian Affairs 44,9 88,7
United States Bureau of Reclamation . .o .cooocomoneen 76,4 74. 6

The areas included in enterprises in 1930 and 1920,
with the excesses in these areas over the areas irrigated
in 1929 and 1919, are shown in Table 16. Because the
1930 figures represent irrigable area, while the 1920
figures represent total area, the two columns represent-
ing excesses over irrigated areas are not strictly com-
parable; hence no percentages of change are shown.

TaBLE 16,—AREA IN ENTERPRISES, 1930 AnDp 1920, AND THE
Exoess or Tapse ArReas OVER THE AREAS IRRIGATED IN
1929 anp 1919, BY Srarns

: i Excoss over Excess over
STATE gz}g;gai%}a% ares irri- Totfé2%rea, area irri-
. g gated in 1929 gated in 1019
Acres Acres Aeres Acres
Total (19 States).....| 30,500,470 | 11,051,926 || 35,800,821 | . 16, 699, 105
1, 085, 627 510, 037 818, 153 345, 588
225, 99 74, 206 246, 480 102, 534
8, 075, 895 3,329, 263 7, 805, 207 8, 586, 187
4, 528, 251 1,134, 632 5,220, 588 1, 872, 203
2, 814, 048 632, 798 3, 780, 048 1 201, 242
95,7 24, 429 102, 562 55, 250
Louisiana.. 860, 401 399, 500 861, 211 396, 329
Montana. . 2,622, 423 1,027, 511 4,329, 148 2, 647, 419
Nebragka.. 703, 039 230, 42 768, 68 324, 078
...... ) 497, 069 1,382, 036 820, 589
214, 212 061, 879 423, 502
15,468 57, 476 45, 404
57 11, 742 8, 773
______ 579, 416 1,925, 987 939, 825
55, 408 188, 382 87, 700
767, 959 1, 687, 447 1, 101, 327
415, 744 2, 859, 244 087, 593
418, 096 836, 796 306, 806
721, 902 2, 564, 668 1, 856, 686

The excess of the irrigable area in enterprises in 1930
over the area irrigated in 1929 was 11,051,926 acres, or
slightly more than one-third of the irrigable area in en-
terprises; that is, all enterprises taken together are irri-
gating not quite two-thirds of the land included in
their plans. The excess area is approximately 57 per
cent as large as the area irrigated 1n 1929; hence, the
completion and full utilization of all existing enterprises,
provided all areas now considered as irrigable actually
are so, would permit an increase of more than one-half
in the area irrigated in 1929.

The distribution of the areas in enterprises in 1930
and 1920 and the excesses over the areas irrigated, by
character of enterprise, are shown in Table 17.

TaBLe 17.—AREA IN ENTERPRISES, 1930 AND 1920, AND THE
Excess or THEsE Arpas OVER THE AREAS IRRIGATED IN
1929 AnD 1919, BY CHARACTER OF ENTERPRISE

Tertanbl Excess | Total Bxcess
‘R OF RNTE rrigable | over atea otal area,| over arca
CHARACTER OF ENTERPRISE area, 1830 | irrigated 1920 irrigated
in 1920 in 1919
Acres Acres Aceres . Aeres
Total . eemcamc e ccvmmcamen 30, 599, 470 | 11, 061,926 §| 35,890,821 | 16, 609, 105
Individual and partnership 8,060,081 | 2,568,470 1 13,008,415 | 6,159,608
Cooperative........... 8, 698,800 § 2,427,460 j| 10,028, 543 | 4,047,143
Trrigation dis 6,013,847 | 2 561,072 || 3,432,100 | 1,609,292
Carey Aet_. - 192, 248 105,474 1,188, 037 666, 008
Commereial ... coeeocrmcocmunn 2,619,507 | 1,388,834 3,000, 5811 2,177,580
United States Bureau of Indian
ATTRITS e mecc s n e 1,122,134 790, 294 032, 885 0648, 434
United States Bureau of Recla-
IRBION e 2, 569, 649 | 1,084,021 2,027,176 | 1,372,607
State 14,231 2, 742 9, 681 3, 061
ity 140, 534 19, 316 49, 850 9, 504
thel 259, 881 113, 637 13, 144 5,908
........................ 700 130

Table 18 shows the areas, by States, reported in the
Fifteenth and Fourteenth Censuses as available, or to
be available, for settlement, with the proportions they
constitute of (1) the difference between the irrigable
area in enterprises and the area enterprises were
capable of supplying with water in 1930, and (2) the
difference between the irrigable area and the ares irri-
gated in 1929. As regards the first comparison, it is
apparent that some areas of considerable extent in
QOregon and Utah are reported as available, or to be
available, for settlement, to which existing enterprises
are already capable of supplying water, although the
areas were not irrigated in 1929.  Although not in like
ratio, such circumstances exist in many localities in
other States, as development enterprises customarily
carry construction ahead of colonization in order to
make their farms attractive to settlers.

TABLE 18.—AREA IN ENTBRPRISES AVAILABLE, OR TO BE
AVAILABLE, POR SETTLEMENT, BY STaTns: 1930 4Np 1020

PROPORTION OF EXCESS
AREA AVAILABLE, OR TQ BE OF IRRIGABLE AREL
ﬁ;ﬁ;‘mt‘m’ FOR SETILE IN ENTERPRISES, 1030,
OVER— :
STATE Arca enter-
DUSes Wete| 4 pon joer
1830 1og0 || Copebla ol “pgreqin
supplying |
with 41029
water, 1930
Acres Acres Per cent Per cent
Total (15 States) I.___... 1, (81, 608 2, 257, 081 37.4 15.2
ATIZODA . o cmm e 164, 693 24, 341 03.0 32.3
California. 158, 687 633, 981 || 12.8 .8
Colorado.. 88, 731 274,282 19.7 7.8
aho..... 70,972 118,334 40,8 12.6
Louisiana. 15,440 e 28,0 3.9
Montana._ 53,576 207,630 15.5 5.2
Nehraska. 0,113 |- 17.0 4.4
Nevada... 92, 926 139,352 37.6 18,7
New Mexi 42,811 66,479 50,6 20.0
Oregon. 380, 475 08, 609 103.3 87.0
South D 5,000 [~oceoeno R 38.6 9.0
Texas... 80,323 346, 446 20,8 10. 5
Utah_wooeon 199, 449 189, 563 101.0 48.0
ashington. 3 . ¥ .
Washingt 195, 041 81,738 68,7 46. 8
R 210 05100 S 164, 361 197,328 54,2 22.8

1 No areas available for settlement reported for Arkansas, Kansas, North Dakota, *
and Oklahoma in 1930; nor for Arkansas, Kansas, Louisiana, Nebraska, North
Dakota, Oklahoma, and South Dakota for 1920,
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AGE OF ENTERPRISES AND RATE OF DEVELOPMENT

Table4, page 50, and the corresponding State tables in
later pages, show the area irrigated in 1929 and the 1930
irrigable ares in enterprises, by the date of beginning.
The ratios between these areas as shown in Table 4 are
repeated in Table 19, which also shows the ratios
obtained in the census of 1920 between the area irri-
gated in 1919 and the 1920 total area in enterprises.

TABLE 19.—RATE oF DEVELOPMENT OF IRRIGATION ENTER-
PRISES, BY AGE

RATIO, AREA TRRIGATED

AGE OF ENTERTRISE 1929 to irri- |1019 to tatal
gableareain| area in en-

enterprises, | terprises,
930 1920

Per cenl Per cent
83.9

09,

Al enterprises .. oouaveenloiocccacincacanem

VP 0 B RIS e e e e emramc e am e ammmmm i mm 50,9 35,8
5 to 10 years._... 48.0 30,1
10 to 16 years___ 87,8 43. 5
15 to 20 years.._ 58.7 57.6
20 to 25 years.... Bl [meecimannn
2010 80 POAIS o ccancccrarncccccacmcamam e mmmm ot [r e mo 56,6
26 to 30 years..- 60,7 Jocnmmnmnas
30 to 40 years 56. 8 84.6
40 to 50 years T4 4 610
50 to 60 years... 60, 9 66.9
More than 80 Years._.oo.vomeorocmccacmcmccrrammemm e am e 63.9
60 to 70 years .- 82,0 |
More than 70 years.. 13235 25 (R —
Not reported 78.3 03.2

Since total area and irrigable area are not syn-
onymous (see page -4), no measurerment of change
between 1920 and 1930 ratios is attempted in Table 19,
but both are used in Figure 2 to plot the approximate

Fieure 2.—RATE oF DEVELOPMENT OF IRRIGATION
ENTERPRISES

[The vertical scale represents, for the 1020-30 curve, the ratip of the aréa irri-
gated in 1029 to the irrigable area in enterprises in 1630; and for the 1010-20 cutve,
the ratio of the area irrigated in 1919 to the total ares in enterprises in 1920,]

100

:1¢]

]
©

~
o

el I P et 2=

-

o
[+]

[+,]
[=]
I\
1
\
Ay
AY

B
<]
AY

w
(=)

PERCENTAGE IRRIGATED
2N

0 10 20 30’ 40 60 60 70
AGE OF ENTERPRISES - YEARS

curves describing the rate at which land in irrigation
enterprises has been brought under irrigation.! In
Figure 2, the horizontal scale represents the age of the
"reporting enterprises as represented by the date-of-

I The curve based on enterprises reported in the census of 1920 I n
Teele, U, 8, Dapartment of Agrienltire Bullstin No, 1757,{;:. 32. s drawn after

DISCUSSION

beginning groups shown in Table 4, page 50, while the
vertical scale marks the ratios set out in Table 19.

The curve based on the Fifteenth Census figures
presents a more favorable picture of the rate of devel-
opment than the curve based on the Fourteenth Census
returns, principally because the 1930 ratio involves the
irrigable rather than the total area in projects. Both
curves, while no more than approximations,? indicate
that about half the lands in the average irrigation proj-
ect are brought under irrigation in the first 10 or 15
vears of its existence, but that reclamation of the re-
maining half is much slower. The 1930 curve indicates
that a three-fourths development has been accom-
plished by the end of about 70 years. If further exam-
inations and surveys should serve, as have those made
in Tecent vears, to eliminate from extensive projects
many large areas which at present are considered as
ultimately irrigable, the 1930 curve will properly be
subject to revision such as it now represents with
reference to the 1920 curve.

Summary Table 4, page 50, shows that about 30 per
cent of the enterprises included in the censug of 1930
failed to report their dates of beginning. However,
nearly three-fourths of the nonreporting establish-
ments are in California, and represent small supple-
mental pumping enterprises serving areas in larger
enterprises of other types which reported dates. The
irrigated acreage not reporting dates was 7.6 per cent
of the total. '

AREA, BY CHARACTER OF WATER RIGHTS

All States included in the census of irrigation, except
Arkansas and Louisiana, have assumed some measure
of public control over irrigation and rights to water,
In each of the arid States, the laws recognize the right
of those needing water for irrigation or other beneficial
purposes' to ‘‘appropriate’ it from streams and other
sources. This right is limited in various ways, and all
the States prescribe some procedure which shall be
followed in exercising it. However, all these States
have in the past recognized rights acquired by merely
taking and using water, in the absence of laws, or
without conforming to the laws, when there were such.
All rights aequired in this way that have not been
passed upon by the courts or by some official body to
which has been given the right to adjudicate water
rights, are reported in the ‘‘ appropriation’’ class in the
census of irrigation.

The first step in the public regulation of the appro-

“priation of water was the enacting of laws requiring

those intending to take water from streams or other
sources to post notices at the points of intended diver-
sion and to file copies of these notices with some public
official, usually the county clerk or county recorder,
In some eases notices were filed only. The names of the
States in which such laws were enacted with the dates
of enactment and the dates on which they were super-
seded by other laws are shown in Table 20. The prac-
tice of posting and filing notices was so general that
many notices were filed 1n States where there was no
legislation on the subject.

2 The points agalnst which the curves are drawn assume that all enterprises in
each date group have the maximum age involved. Thus all enterprises begun
between 1924 and 1929 are considered to be & years old, ste. .
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TaBLE 20.—Dare oF Law REquIiring PosTing or FiLiNG oOF

NoTicEs OF APPROPRIATION AND DATE WHEN SUPERSEDED,
BY STATES . :
DATE OF‘LAW DATE OF LAW
STATE STATE :
Eniact-| J¥hon Enact- | o 1en
ment | goded ment. | soded
1893 1919 41881 1905
1872 | 1013 1807 1005
11881 [ () 1905 1800
1881 1003 41881 1005
1886 (zg 1889 1013
1885 | (2 1807 1903
1889 1895 1800 1017
1866 | . 1889 1886 1890
1891, . 1007

‘Declared unconstitutional; reenacted in difterent form in 1008.

3 Territory of Dakota,

The laws of the various States and the periods during
which they were in force are shown in Table 21.

Tasre 2L.—Mgeruops or DerFINING RieHTS T0 ‘WATER AND
Periops or Timy: During WHiceE Tury Have Bmeny v

Foror, BY STATES

2 gtill in force,

STATE

Deflned by courts
without the aid

 of State officials
or board -

Defined by courts’
on basis of infor-
‘mation collected
by State officials
or board

Defined by State
officials or hoard

Washingt
‘Wyoming....

1919 to date_..____

1914 to date..

1915 to dato......-
19807 to date. ... ..
1005 to date_....__
1005 to date..-..__
1809 to date......_

1903 to date.
1917 o date

-| 1890 to date.

1895 fo date.
1603 to 1015.

! Law pasgsed in 1913, but withheld by referendum until 1914,

? Law providing otherwise declared unconstitutional.
providing that courts may requost aid of State engineer (now department of recla-

mation) has been held valid.
8 Discretionary with courts, 1003 to date,

¢ Participation by State engineer in certain suits from 1905 to 1909,

8 Law providing otherwise declared unconstitutional.

Tasin 23.—PROPORTION OF AREA TRRIGATED IN 1920 AND 1919, BY CHARACTER OF WATER RIGHTS,

However, portion of law

25

The fact that many rights to water have been ac-
quired without public supervision and consequently are
not defined as to date or extent when they are acquired
has created the necessity for the defining of such rights
by some public authority. Originally rights were
defined in ordinary suits between water users whose
claims conflicted, but this led to such a multiplicity
of suits that most ol the States in which irrigation is
generally practiced have enacted laws providing either
some special procedure in the courts for the adjudica-
tion of rights, or for adjudication by some board or
official, or for a combination of the two systems in which
testimony is taken, surveys are made, and decrees are
prepared by boards or officials, but the decrees are
issued by the courts. In all the States, rights were
defined by the courts before any other system was
adopted, and some of the States have changed their
systems more than once.

The States named in Table 22 require that those
wishing rights to water shall apply to a designated State
boaxd or official for a permit, and further provide for
the issuing of a certificate or license setting forth the
rights acquired. '

TasL 22.—STATES AND DATE OF Law RuGULATING TE Issu-
ANCE OF PErMITS, CERTIFICATES, OR LICENSES

g Dateof Date of
STATE Taw STATE Taw

Arizona._. 1919 || Oklahoma  coooeemv i 1905
Californi 1913 Oregon. ... 1000
Tdaho... 1903 || South Da 1905
Nebras 1806 || Texas.. 1913
Nevada... 1905 || Utah... 1903
New Mexico. 1907 || Washington 1917
North Dakota. . ovmaraenccunn-n 1906 || Wyoming..... 1890

The States that recognize riparian rights to some
extent are as follows: California, Kansas, Nebraska,
North Dakota, Oklahoma, Oregon, South Dalota,
Texas, and Washington.,

Areas irrigated in 1929 and 1919 under rights of the
classes recognized in the census of irrigation are
shown in Summary Table 7, page 51, and the corre- -
sponding State tables. Table 23 shows the propor-
tion of the irrigated area which each of these classes
represents,

BY STATES
: CERTIFICATE OR OTHER, MIXED,
APPROPRIATION | NOTICE FILED | ADIUDICATED PERMIT FROM ! '
h LICENSE FROM RIPARIAN UNDERGROUND AND NOT
AND USE AND POSTED BY COURT STATE STATE REPOLRTED.
STATE
1920 1918 1628 1919 1929 1919 1929 1819 19920 1919 1920 1018 | 1920 1919 1920 1819
Per cent|Per cent| Per cent|Per cent| Per cent| Per cent|Per cent Per cent|Per cent| Per cent| Per cent Per cent| Per cent| Per cent| Per cent| Per cont
Total (10 States). . ..o...._ 10,0 13. 9.5 14.4 40,3 37.3 14.9 l 10.2 5.9 6.7 271 L9 9.0 5.6 7 10.7
Arizona_.__._. ; , 2 20,8 0.7 16.3 89 3.1 3.8
613 cLI2 RO SN AU HI SO NV OUIN SO SN SN GIN ASY ASNUS RS S A KA 1000 | -100.0
California, 2| 18,7 0.6 30.6 | 20:8 7.3 20,9
Colorado. Ni] 8, - 0.5 0.4 0,6 2.8
daho.____ .9 9.0 16,8 0.2 0.1 3.1 7.4
Kansas.... .3 BOL 1771 08 || rmcmean 16.3 2.5 9.0 5.7
LowdSiona .o e || T Ty 100, 0 100, 0
Montana. , & 39.6 . . SO R 0.1 (O] 5.7 4.9
Nebraska. 0|, 87 22,8 2.1 62,0 53.0 12, 4.4 01 0,9 47
Nevada..... W21 9.3 83.3 28.7 23.8 16,0 1. 0.4 0.2 12,8 5.9
New Mexico. . .1 101 17. 8 17.1 17.8 19,2 5. 8.5 9.7 1.3 1L7
North Dakota. 9 1981 10,2 [ceees 0,3 248 N T TR HURIIN RO OO S, 7.1 3.8
Oklahoma_..._._......_.___270 179l el ... A 2 PR 74.1 21,6 10. 4 7. 5.0 40 46.8 0.3
Oregon...__ .4 16,3 44.4 20,8 13.2 13,31 12 0.4 0.3 5.8 2.7
South Dakota. .2 61,6 17.4 7.8 8.8 17,4 4, 0.8 01 5,8 1.4
Texas. ....._. L0 | 17,9 6.2 0.5 56,4 38.2 6. w7 7.8 6.4 8.6
Utah.__...___ . § 12.5 49,2 42,4 ] 10,1 41 11, L5 0.6 7.4 L2
Washington_....__.__ .31 320| 160! 10.6| 26.3 7.8] 4 35, 301 06 2.2
Wyoming. .2 50| 17.6| 13.41 39.8| 386 27 ® ® 3.3 3.0

1 Less than one-tenth of 1 per cent.
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In Table 24, the percentages appearing in ’];“a,ble 23
under the classifications ‘‘adjudicated, perml)tl;
from State,” and ““certificate or license {rom State,
are assembled to show the proportion of the irrigated
area which is supplied with water under defined rights.
This shows, for all States, an increase from 54.2 per
cent in 1919 to 61.1 per cent in 1929, only North
Dakota, Oklahoma, South Dakota, and Wyoming
showing smaller areas irrigated under defined rights in
1929 than in 1919. Marked increases are those
reported by Arizona, Texas, Utah, and Washington.

TasLE 24.—PRroPORTION OF AREA InRrIGATED 1IN 1920 AND
1919 TrAT 1s SUPPLIED WITH WATER UNDER DxuFINED
RiguTs, BY STATES

STATE 1928 1819 STATE 1929 1818
Per cent| Per cenl \Per cent|Per cent
1 .1 54.2 || New Mexico.. . 40,9 40.0
Fotal (17 States) & North Dakota 12,4 24.3
Avlzong ool 60.2 18.2 || Oklahoma... o282 84.5
Californig ... ..ooco... 310 26,8 || Oregon...-- 70.2 85. (]}.
Colorado. . gg,f ?; % SOugl; Dakota.. ggg 31} §
. . 'exa8_ ... . .
K:gs%s:: 17,7 0.9 || Utah____. 7.0 | 5L
Montana. 50.5 41.7 1| Washingt 45,8 2l.4
Nebraska . 88.4 8L7 || Wyoming 85,1 80.9
Nevada. . cemeoe 58,9 48,9

1 No defined rights in Arkansas or Louisiana,

In the following paragraphs the laws and regula-
tions of the various States (except Arkansas and
Louisiana) governing the acquisition and exercise of
rights to water for irrigation, are summarized:

Arizona.—The bill of rights of Arizona of 1864 declared all
water capable of being used for navigation or irrigation to be
public property, and that no person might appropriate water
for private use except under legislative authority, The legis-
lature in 1864 also declared all running streams public and
applicable to the purposes of irrigation and mining under
preseribed regulations.

In 1887 the legislature abolished the common-law doctrine
of riparian rights, and the State constitution of 1910 contains &
similar provision.

Under an act of 1893, appropriation is by notice posted at the
point of diversion and filed with the county recorder.

In 1019 the State adopted a code of water laws, declaring
that water from all sources, in natural channels, belongs to the
publie, and is subject to appropriation and beneficial use under
prescribed regulations. The office of State water commissioner
was created in this year. The commissioner may, on his own
initiative or upon the petition of one or more users of water
from any source, examine the source and the works taking
water therefrom, make findings of fact and define the respective
rights in and to such water, and submit his findings to the
superior court of the ecounty in which the greatest number of
users reside. The court examines the record and issues its
decree defining the water rights in such source.

. California.—California g opted the common law of England
in 1850 and théyeby assumed the doetrine of riparian rights.
The first legislation relating to water rights wag in 1872, when
it was provided that rights to flowing water might be acquired

¥ appropriation for useful or beneficial burposes; that prior
appropriations carried prior rights; and that appropriation
should be by posting notice at the point of diversion, and filing
copy of it in the county records. This law remained in effect
until 1918,

The constitution of the State, adopted in 1879, declared the
use of all water then and thereafter appropriated to be a public
:(r;oghtti, sul&)etct to the control of the State. The courts, however,

nunued to recognize riparian ri . . i
& sil. 5 595.) gn p rights,  (Lux » Haggin, 69

n 1813 a system of public control of the use of water was
adopted with a Provision that owners of riparian lands must
put water to use in order to retain their rights. A section of

and not used, or not used with due diligence considerin t'l

charagter of the purpose for which apprgpria,ted, to %e gna;ﬁ
propriated; and all waterg flowing in natural channels, except
50 far as they have been op are being appropriated to useful

urposes upon land riparian to them, are declared to be'pubh_c
lévatlér of tlge State and subject to appropriation. Furthey, if
any portion of the water of any stream. shall not be put to
beneficial use upon land riparian to it for a period of 10 con-
secutive years after the passage of the act, it is conclusively
presumed that the use of such water is not needed, and such
portion of the water not used and not otherwise appropriated is
declared to be subject to appropriation. This declaration has
not heen passed upon by the courts. - .

The act of 1918 created a water commission which was, upon
application, to find the facts and issue licenses‘ 1o water users.
An amendment in 1917 provided that the findings of the com-
noission should be certified to the courts and affirmed if no
exceptions were taken, or affirmed or modified -after hearings.
After decree of confirmation, the commission issued to the
applicant a certificate setting forth his rights as so determined.
This amendment of 1917 limited the findings of the commission
to rights based on prior appropriation, but in suits transferred
by the courts to the cornmission (now the depayt;lpent _of publie
works), as referee, riparian as well as appropriation rights arve
determined. By the act of 1917 water not beneficially used for
a period of three years for the purposes for which appropriated
or adjudicated, reverts to the public and becomes unappro-
priated. o

In 1928 a constitutional amendment was adopted providing
that riparian rights should attach to only so much of the ﬂgw
of & stream as might be required for reasonable and beneficial
use. This amendment has been attacked and is before the
courts.

Colorado.—The first Territorial Legislature of Colorado, by
act of 1861, declared that persons holding lands on the banks or
in the neighborhood of streams had the right t0 use the water
for irvigation. It also provided for rights of way for ditches
to lands not bordering on such streams. The supreme court
held this enactment not to be a recognition of riparian rights
but rather to secure to riparian owners the right to divert
water. (Crippen ». White, 28 Col. 298.)

The constitution of 1876 declared unappropriated water of
every stream to be public property and dedicated such water

" to the public use, subject to appropriation. The constitution
- further declared that the right to appropriate the water of any

natural stream to beneficial use shall never be denied. Prior
appropriations gave prior rights as between those using the water

- for the same purpose.

In 1879 a law was enacted dividing the State into districts,
the. division being based on lands irrigated from defined stream

. systems, and giving the district courts exclusive jurisdiction to

define and fix all rights to water. This enactment wag super-
seded in 1881 by an act requiring all claimants of water rights
to file statements of their claims with the appropriate clerks
of the distriet courts hefore. June 1, 1881, and providing that
after that date claimants in any water district might petition
the proper court for an adjudication of all water rights within
such distriet, This was the pioneer step in the definition of
water rights by court adjudication, and the law is still in force.

By an act of 1903 and amendments thereto plans for irriga-
tion works must be filed in the office of the State engineer, but
this is not an application for permission to appropriate water,
as no such permit is required.

Idaho~The territory of Idaho was organized under the act
of March 3, 1863, and the State was admitted to the Union in
1890. 1In 1881 the Territorial Legislature recognized the right,
to appropriate water from streams for useful and beneficial
purposes, and the method provided was the posting of notice at
the point of diversion and filing a copy of the notice in the county
records. The State constitution, adopted in 1889, declared
that the right to appropriate to beneficial use the unappro-
priated water of natural streams “shall never be denied., "’

An act of 1895 retained the provisons of the Territorial law
of 1881 and further provided that a duplicate copy of the notice
of appropriation must be filed with the State engineer. In
1899 a further enactment also retained these provisions for the
filing of notice and provided further that all elaimants to water
must file statements of their claims within six months after
the passage of the act. These provisions remained in foree
until 1903, when an act was passed requiring the appointment
of State officials to distribute water to those entitled to its
use and provided for the bringing of suits by these officials to
have rights to water adjudicated by the courts, This provision
was declared unconstitutional in Bear Lake Co. ». Budge, 9
Idaho, 703, but the poition of the law permitting the courts,
in their discretion, to request the aid of the State engineér
(whose duties have sinée been transferred to the department
of reclamation) was upheld in the Boise City Trrigation & Land
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Co. v. Btewart, 10 Idaho, 38, 77. Water rights may be adjudi-
cated only in proceedings initiated by claimants to water.

Riparian rights are not recognized in Idaho.

Kansas.—In 1886, Kansas enacted a law declaring that rights
to the use of water for irrigation might be acquired by appro-
priation, and that as between appropriators first in time is
first in right. This law required the posting of notice at the
point of intended diversion and the filing of a copy with the
county elerk.

In 1891 the legislature passed an act declaring that all natural
waters of the State west of the ninety-ninth meridian should
be devoted first to irrigation in aid of agriculture, subject to
domestic use, and secondly, to other industrial purposes; and
that such waters might be diverted from their natural locations
for these purposes. There was a proviso that no such diver-
sion should interfere with or divest prior vested rights of appro~
priation for the same or a higher purpose, without due process
of condemnation. Natural surface lakes having no outlet were
declared to be parcel of the land and under the exclusive control
of the proprietor of such land. Subterranean waters were made
subject to appropriation in the same manner,

In 1927 a water commission was created by law to work out
a plan for complete water development and to prescribe rules
and regulations for the appropriation of water. The commis-
sion did not function. In 1927 the statutory duties of the com-
mission weve transferred to the division of water resources.

The 1880 law, providing for the posting and filing of claims
to appropriation, and the 1927 law, providing for commission
control of appropriation, are both on the gtatute books. The
1886 law, however, is the one which is generally followed.
Conllicting watber rights are adjudieated and defined only in
suits between claimants.

Montana.~The first Territorial Legislative Assembly of Mon-
tana in 1805 recognized the right of persons holding land bhor-
dering on or in the neighborhood of a stream o take water
from the stream for irrigation, and provided a method of obtain-
ing rights of way for dilches over the la 1ds of others. In 1870
this law wag superseded by an act extending the right to take
water for irrigation to the holders of land anywhere within the
Torritory and recognizing priority among users,

In 1885 a more comprehensive law provided for the aequisi-
tion of water rights by appropriation for useful or beneficial
purposes. This act deelared that as Dbetween appropriators
“firgt in time is fivst in right.,” Persons desiring to appropriate
water were recquired to post notices of their claims and to file
copies with the county recorders. Those who had aequired
rights prior to the passage of this act were also required to file
declarations of their claims with the county recorders. Con-
troversies regarding water rights were referred to the courts.
This law is still in effeet. The State never has provided for
npplicutions for permits to appropriate water.

The constitution of 1889 declared the use of all water then or
thereafter appropriated for beneficial use, and the use of neces-
gary rights of way over the lands of others for channels and
reservoirs, to be a public use. Doubt as o the application of
the doetrine of riparian rights was removed by the declaration
of the supreme court of the State in 1921, in the case of Mettler
». Ames Realty Co., 61 Montana, 152; 201 Pacific, 702, where
it was held: “Tho conunon-law doetrine of riparian rights has
never prevailed in Montana since the enactment of the Ban-
nack Statutes in 1865." ) Lo

Nebraska-—Ncbraska, upon ifs organization, adopted the
common law of England so far as not in conflict with existing
laws and acts of the legislature. The supreme court of the
State held that this was an adoption of the common-law doc-
{rine of riparian rights. o .

In 1889 the legislature enacted a law permitting the acquisi-
tion of water rights by appropriation for beneficial use. In the
oase of Crawford Co. ». Llathaway, 98 Northwestern, 781, the
Supreme Court held that this act abrogated the doctrine of
riparian rights except as to those rights which had already
accrued. This law required the posting and filing of notice
of intended diversions, but required no filing or declarations of
claims already acquired, *

In 1895 o State board of irrigation was created and water
rights were thereafter to be acquired by filing applications for
permits to appropriate water and proof of the completion of
work in accordance with such permits. The board issued
cortificates defining the rights acquired. This board was given
power to adjudicate rights to waber under its own procedure.

In 1919 the functions of the board of 11:r1gat10n were trans-
ferred to a department of public works, without change in the
general system for the acquisition of water rights. .

Nevada—In 1886 the legislature enacted a law requiring any

person desiring to construct a ditch or flume to make & certiﬁ-'
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cate describing it hefore some officer competent to take ac-
knowledgments of deeds and to have the certificate recorded
in the office of the county recorder.

In 1889 a law was enacted which was designed to provide for
the recording and administration of water rights by the distriet
courts. All claimants to interests in irrigation works were
required to file statements of their claims before September 1,
1889, with the proper county recorder, and parties desiring
to build any works or extend works already constructed were
required to file similar statements. Exclusive jurisdiction over
water rights was given to the district courts and they issued
certificates to holders of such rights, Provision was made for
the appointment of commissioners to distribute the water in
accordance with court orders. This act was repealed in 1893,
but many filings were made after that date.

A new law in 1899 declared the water of all natural streams
and lalces, not held in private ownership, to belong to the State
and to be subject to its control. Applications to appropriate
water were to be made to a hoard consisting of the county
commigsioners and the county surveyor in the separate counties.
There was a special prohibition against issuing permits for water
unless there were a surplus in the source of supply, over and
above exigting vested and acerued rights, It was in the dis-
cretion of the county board to decide whether the county would
avail itself of this act, and it was not generally put into effect.
In 1903, an additional law made the use of water a publie use
and created the office of State engineer and charged this officer
with the duty of preparing a list of all water appropriations,
according to priority, for each stream in the State, and of issuing
certificates defining water rights. This law was later reenacted
in such way that the findings of the engineer were submitted to
the distriet court and the court by decree defined the respective
rights of claimants.

In 1905 this law was further extended by new sections requir-
ing application to the State engineer for permit to appropriate
water and submission of proof of completion of work in accord-

" ance with the permit before certificates of water rights would be

issued,

This law was twice repealed and reenacted in substance,
in 1907 and 1913, respectively, and the 1918 act providing this
general system for the acquisition of water rights is still in force.

Riparian rights are not recognized in Nevada.

New Mexico—New Mexica was organized as a Territory in
1850, and the first legislature passed an act declaring that all
the inhabitants of the Territory should have the right fo con-
struct either private or common acequiss and take water wher-
ever available.

A law of 1891 made the filing of a descriplion of all works
built a eondition precedent to the attaching of water rights. In
1905 a comprehensive water law was passed declaring that all
water belonged to the public and placing the supervision of
public waters under a Territorial engineer, but the law never
became operative because of failure to provide funds for its
administration.

In 1907 the act of 1005 was repealed and a new law enacted
providing for the adjudieation of water rights in the courts,
upon information collected by the Territorial engineer. The
attorney general was authorized to initiate suits to define water
rights, The method of acquisition provided was: Application
to the engineer for a permit to appropriate and proof of the
completion of the work and use of the water in accordance with
the terms of the permit. TUpon satisfactory compliance with
these requirements, the engineer issues licenses .defining the
rights acquired. This law is still in force.

New Mexico was admitted as a State in 1911 and the consti-
tution adopted at that time (Article XVIIT) recognized and con-
firmed all existing water righls and declared that all unappro-
priated water belonged to the public and was subject to appro-
priation for beneficial use in accordance with the laws of the
State. Priority of appropriation gave the better right. The
constitution declared that ‘‘beneficial use shall be the basis,
the measure, and the limit of the right to the use of water.”

The doctrine of riparian rights has been wholly superseded in
New Mexico. (Hagerman Irrigation Co. ». McMurray, 16
N. M. 172; 115 Pac. 823.)

North Dakota.~In 1881 the Territorial Legislature of Dakota
passed an act declaring generally that persons holding titles to
Jands within the Territory were entitled to the usual enjoyment
of the waters of its streams for agricultural and other purposes,
provided the right to such use should not interfere with any
prior right in regard to which the law had been complied with,
This act provided methods of securing rights of way over lands
between streams and places of use and required the posting of
notice of intended appropriation.



28 GENERAL DISCUSSION

North Dakota was organized from a part of the Dakota
Territory and admitted as a State in 1889, and the constitution
of the State declared that the waters in all natural watercourses
were forever the property of the State for mining, irrigation, and
manufacturing purposes. In 1899 the State legislature re-
enacted the Territorial law of 1881 in substantially the same
language. In 1905 the State adopted a code covering water
rights, whieh contains the provision that all waters within the
State, from all sources of water supply, belong to the public
and, except as to navigable waters, are subjeet to appropriation
for heneficial use. (Laws of 1905, ch. 34.)

Under the code water rights are acquired by application to the
State engineer for permit to appropriate. When the works are
completed the engineer issues a certificate of ecompletion, and
when water has been put to beneficial use a license ig issued de-
fining the right. The code also provides for complete adjudica-
tion of all rights fo water hy meang of a hydrographic survey of
all streams by the State engineer and the bringing of action on
behalf of the State by the attorney general to determine all
rights to the use of such water.

Oklahoma,—The Territorial Legislature of Oklahoma in
1897 enacted the first law relating to water rights, in which it
declared unappropriated water of natural watercourses within
those portions of the Btate where irrigation is beneficial to
agriculture to be the property of the public and subject to appro-
priation. This law contained a rvecognition of riparian rights in
a proviso that the flow or underflow of water should not be
diverted to the prejudice of the riparian owner, without his eon-
sent, except after condemnation proceedings. It was provided
{that elaims should be filed with the county recorders of deeds
for both existing and future rights.

In 1905 the office of Territorial engineer was created, and it
was provided by law that the acquisition of water rights should
be upon application to the engineer for permit. The law pro-
vided for submission of proof of eompletion of the works and
proof of beneficial use of the water before the issuance of licenses
defining the right.
surveys and colleet necessary information for defining rights to
water and to transmit such information to the attorney general
who, on behalf of the State, brings suit for the adjudication of
such rights. The attorney general also intervenes in suits
between other parties, and the courts are directed to call on the
State engineer for information in suits involving water rights.
The duties of the State engineer-have now been transferred to
the State conservation commission.
© Oregon~The first legislation i Oregon on the subject of
water rights was enacted in 1891 and contained the general
declaration that all existing appropriations of water for beneficial
use, made in accordance with law or established custom or regu-
lation, should be respected and upheld to the extent of the
amount of water actually approprinted. It was also provided
that in a suit regarding water rights all persons taking water
from the same source might be made parties to the end that all
rights might be defined in one action. :

An act of 1905 created the office of Siate engineer and pro-
vided that subsequent appropriators should post notice and file
duplicates with the county clerk and the State engineer.
‘Special provisions were made for appropriation by the United
‘States and for participation by the State engineer in adjudica-
tions under the United States Reclamation Act.

In 1909 a new water code was adopted. A State board of
control was given jurisdiction over the water of the State. This
board consisted of the State engineer and the superintendents
of the two avater divisions into which the State was divided.
It was provided that appropriation should be by application
to the State engineer for a permit and when rights had heen
perfected in accordance with the permit, proof was submitted
$o the board of control and certificate issued by it defining the
rights acquired. Under a new procedure for adjudicating rights
provided in this law the engineer and the superintendent of the
division in which the source is located collected information,
made surveys, and prepared findings of fact and an order defin-
ing the right. These data were filed with the court, After
proper hearing, the court issued its decree fixing all rights.
Certificates were then issued by the board in accordance with
the court’s decree. This procedure is still in effect, although
the administrative funetions have been somewhat changed and
-are now centered in the State engineer,

In 1927 an act was passed providing for the appropriation
of underground waters in counties east of the Cascade summit
under the same procedure adopted for surface waters,

Riparian rights, though recognized to some extent, have been
cons1_dembly restricted in their scope by legislation and court
decisions. * The provisions of the 1909 act defining and limiting
vested riparian rights “to the extent of the actual application

The State engineer is also required to make .

1o beneficial use”” has been upheld in Re Water Rights of Hood
River, 114 Oregon 112; 227 Pac. 1065, .

South Dakota—South Dakota was organized from part of the
Dakota Territory and admitted as a State in 1889. The anno-
tated statutes of 1899 carried over the Territorial law of Dakota
of 1881 declaring unappropriated water of natural watercourses,
within those portions of the State where irrigation is beneficial
to agriculture, to be the property of the public and subject to
appropriation., This law recognized riparian rights by pro-
viding that water should not be diverted without the consent
of the riparian owner, except upon condemnation proceedings.

It was also provided that claims to water rights should be
filed with the county recorders for both existing and future rights.

In 1905 South Dakota adopted a new water law providing
that all water from all sources of supply, not navigable, belonged
to the public and was subject to appropriation for bheneficial
use. It created the office of State engineer; provided that
parties wishing to acquire rights must apply to the engineer for
permits to appropriate water; recuired the submission of proof
of completion of works before the issuance of certificates of
construetion; and made proof of use necessary before licenses
were issued defining the rights acquired.

It was also provided that the State engineer should make
surveys and collect the necessary information for the adjudica-
tion of rights secured prior to the passage of the act; that upon
the advice of the engineer the attorney general should intervene
in suits relating to water rights or initiate such suits; and that
when suits were brought the courts should eall upon the engineer
to make surveys of the streams in question at the expense of
the litigants,

The Supreme Court of South Dakota, in the ecase of St.
Jermain Irvigation Diteh Co. ». Hawthorne Diteh Co., 32 8. D.
260, held those sections of this law which interfered with vested
riparian rights, and which directed intervention by the State
engineer at the expense of the litigants to be unconstitutional,

Under this decision riparian rights appear to be paramount
in South Dakota,.

Texas—Without any formal declaration of the right to take
water from the sitreams of the State, the Legislature of Texas
in 1852 and subsequently recognized this right by providing
for the control of ditehes by the commissioners’ courts and by
granting rights to chartered companies to take water from
certain streams. : i

The first general declaration of the legislature in regard to
water rights was in 1889 when an act was passed declaring that
the unappropriated water of every natural watercourse in the
arid portions of the State where irrigation was necessary might
be diverted for irrigation and other beneficial uses, but with a
proviso that such water should not be diverted so as to deprive
any riparian owner of the use of water for domestic purposes.
Sueh water was declared to be the property of the public and
subject to appropriation. All persons having previously appro-
priated water and those seeking to appropriate in the future
were required to file statements of their claims with the county
clerks, This law as reenacted in 1895 provided that water
might not be diverted from its natural course to the detrimnent
of riparian owners, without their' consent, - except after
condemnation, :

In 1913 further legislation extended the right of appropriation
to the entire State and placed the supervision of water under a
State board of water engineers. Parties claiming rights were
required to file statements thereof with the board, and those
desiring to appropriate must apply to the board for permits.
The original law did not give the board authority to define
rights acquired prior to the creation of the board, and a statute
of 1917, purporting to give such authority was declared uncon-
stitutional in Board of Water Commissioners et al. ». McKnight,
111 Texas 82; 220 8. W. 301.

Riparian rights are recognized in Texas only as they relate to
the “ordinary flow and underflow of the stream.” (Mott et al.
v. Boyd, 116 Texas 82; 2868 S. W. 458.) :

Utlah.—The organic act of the Territory of Utah of 1850 did
not mention irrigation, hut the Territorial legislature disposed
of water rights by direct grant and delegated this authority to
the county courts of the several counties. Many such grants
were made by both the legislature and the county courts.

The act of 1880 provided for recording vested rights to the use
of water and for the regulation of the exercise of such rights.
The county selectmen were made water commissioners for their
respective counties and were empowered to determine all claims
to the use of water and to issue certificates therefor. No suits
could be maintained in the courts until the water commissioners
had acted, but appeal might be taken to the courts.

The constitution of Utah, adopted in 1896, declared that all

existing rights to water for useful or beneficial purposes were
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recognized and confirmed. In the next year the legislature
enacted a law providing that appropriators should post netice
at the point of diversion and in the nearest post office and file
copy thereof in the county records.

In 1908 it was provided by a law of that year that parties
wishing to appropriate water should first secure permits from
the State engineer and after the completion of the works and

the use of water in accordance with the terms of the permits-

the engineer should issue certificates defining the rights acquired.

The same act made it a duty of the State engineer to make
surveys and collect information with regard to water rights
and submit reports thereon to the appropriate district courts.
The courts, in turn, determined and defined the rights on the
basis of the engineer’s reports and any testimony taken. This
law has been reenacted and the procedure somewhat changed,
but the State engineer is still required to formulate proposed
determinations for the guidance of the courts in entering final
decrees. Many rights have been adjudicated in ordinary suits
between claimants, but under the present law the services of
the State engineer are utilized by the court,

Riparian rights are not recognized in Utah.

Washington.—No general legislation relating to irrigation
was enacted during the Territorial existence of Washington,
but upon its admission to the Union in 1889 the constitution of
the State declared the use of the waters of the State for irrigation,
mining, and manufacturing to be a public use. (Article XXI.)

The first legislature enacted a law requiring parties claiming
any rights to water for frrigation to file sworn statements of their
claims with the clerks of the distriet courts by June 1, 1890,
and those thereafter desirving to appropriate water were required
to file a similar statement, together with a map showing the
claim. It was also provided that interested parties might
apply to the superior courts of the respective counties to have
the rights to water from any source adjudicated, and the courts
were required to proceed with such adjudieation if deemed
practicable. This first act provided also that riparian owners
were entitled to use water not otherwise appropriated for pur-
poses of irrigation to the “full extent of the goil for agricultural
purposes,” and that riparian rights might be condemned.

In 1891 an additional act required appropriators to post
notice and file copy of it with the county auditor. This act
remained in effect until March 14, 1917, when a further enact-
ment required that parties desiring to acquire water rights
must make application to the State hydraulic engineer for a
permit. The duties of this official have since been transferred
to the director of conservation and development. Riparian
rights in navigable waters are not recognized in Washington.
(State ex rel. Ham, Yearsley and Ryrie ». Superior Court of
Grant County, 70 Washington 442; 126 Pac, 945.) Riparian
rights in nonnavigable streams are Ilimited to the amount of
water which can be beneficially used, either directly or prospec-
tively, within a reasonable time or in connection with riparian
lml)ds. (Brown et ux. ». Chase, 125 Washington 542; 217 Pac.
Wyoming—Wyoming was organized as a Territory in 1868;
and while the first Territorial legislature adopted the common
law of England, so far as it was ‘‘not inapplicable,” the supreme
court later decided that this enactment did not establish the
doetrine of riparian rights in Wyoming. (Mayer », Preston, 6
Wyoming, 308.) In 1875 a Territorial law provided that
persons holding land along streams were entitled to use the
water for irrigation and to have rights of way for canals over
intervening lands.

Another territorial law of 1886 placed the jurisdiction over
waters in the district courts and provided for an adjudieation
by them of priority of right in water from any source. The
law also declared the unappropriated water of the territory to
be the property of the public, dedicated to the use of the
people, and subject to appropriation.

Vhen Wyoming was admitted to the Union in 1890 the
congtitution contained general declarations regarding water to
the effect that all water in natural channels or reservoirs, not
appropriated, was the property of the State; that prior appro-
priation gave prior right; and that no appropriation should be
denied unless the denial be demanded by the public interest.
The administration of the water of the State was placed in the
hands of the State engineer as the head of the board of control.
The first State legislature enacted the necessary laws to carry
out the constitutional provisions, and the system then adopted
remains in effect. Those persons desiring water rights make
applications to the State engineer for permits, and upon proof
of completion and use in accordance with the terms of the
permits the board of control issues certificates defining the
rights acquired. The board also adjudicates rights previously
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acquired and issues certificates in accordance with its decisions.
ghls law of 1890 has been upheld by the supreme court of the
tate.

INVESTMENT IN ENTERPRISES AND COST OF MAINTENANCE
AND OPERATION -

Investment in irrigation enterprises is shown in the
United States Summary and in the State reports in
classifications identical with those applied to the area
irrigated, except as regards water rights. Table 25
shows the total investment and the average investment
per acre in 1930 and 1920, and increase for this dec-
ade, by States.

TasLi 25.—INVESTMENT IN IRRIGATION ENTERPRISES, BY
Srares: 1930 anp 1920

INCREASE,!
INVESTMENT 1620-1030
&
STATE er

STATE Total Averi'l%%g, el Aver-

. age,

[— Total per

1930 1920 1930 | 1920 aere
Dollurs Dollars | Dollars) Dollars|] ~ Dollars | Dollars
Total (19 States).i1,032,755,790 697, 657,328 | 39. 657 | 26,81 ||335 008,462 | 12,76
Arizong. - ceeocoaaoz 78,328, 107 | 33,408,004 | 88,97 | 53.40 || 30,830,103 [ 35,57
Arkansas.. Z| 6,836,648 ) 7,183,322 1 32. 56 | 40,13 —346,674 | —7, 67
California. -1 450,967, 970 (194, 886, 388 | 66,17 | 33.00 [i246, 081, 501 | 33,11
87, 603, 240 | B8, 302,442 | 21, 48 i 22.00 —699,202 | —1.42
84, 500, 354 | 01, 501, 008 | 82,29 | 20, 59 ,,—7, 000, 655 2,70
1,085,662 | 2,007,381 20.17 | 30,47 —381, 720 110, 30
15, 744, 743 | 14,003, 181 | 190.80 1 16.30 1, 681, 562 0. 50
50,819, 204 | 52,143, 803 { 22,11 | 18,94 ||—1,824, 159 3.17
21,386,310 | 13,000,185 | 30,39 | 24,73 7,477, 134 &, 68
15, 457, 931 | 14,754, 280 | 21. 00 | 20,04 3,051 | 0,00
10, 834, 880 | 18,210,412 | 30,20 | 26.10 1,623, 968 4,04
North Dakote.--nn-- 1,207,314 | 1,857,118 | 52,70 § 54.25 —189,804 | —1.46
Oklahoma .. caraeeee 160, 099 151,825 | 21 84 | 156, 05 B, 774 0. 18
TBEOD s m e 38, 764, 548 | 28,020, 151 | 33,46 | 21,52 0,825,307 11,94
South Dakota.. 4,502,117 | 5,408,248 { 41.10 | 36,21 —463, 131 4, 89
Texps..- 49, 022, 164 | 36,072, 730 | 41, 64 | 30.48 || 13,049,426 | 11.16
h 35, 609, 819 | 32,037,361 | 23. 18 { 18,84 3, 632, 468 4, 28
40, 581, 805 | 20,200,011 | 04. 23 | 45 08 || 11,202,884 + 18,26
Wyoming.-. .| 85,153,187 | 34,320,328 | 21,24 | 18,75 826, 859 2, 49

I A mimus sign (=) denoles decrease.

Notwithstanding the smallness of the increases in
area irrigated and area enterprises were capable of
supplying with water, the investment in irrigation
enterprises during the decade increased by almost
half (48 per cent), this being attributable partly to
heavy expenditures made on a few large enterprises
which are not in full service, and, to a greater degree,
to the provision of storage works and supplemental
pumping plants which have eflected an improvement
in the water supply for numerous areas, large in total,
which had previously been reported under irrigation.
Likewise, the modernizing of pumping plants and the
deepening of wells previously reported, has involved
additional investments, also large in total, in many.
sections, without involving corresponding increases
in areas. Many of these improvements were brought
about at costs materially higher than those represénted
by works built in earlier decades, and this fact has had
a tendency to make present owners of such earlier
works estimate costs. higher than they would had
recent prices been lower. Moreover, the bringing of
water to land becomes increasingly difficult; the easily
constructed projects are carried out first, leaving the
more difficult ones to be developed when favorable
e}clonomic conditions or prospects appear to justify
them.

The average investment per acre, shown in Table 235,
is based upon the areas to which enterprises reported
themselves capable of supplying water in the census
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year, rather than the areas actually irrigated in the
preceding season. Averages based on the latter area
would be somewhat higher than those shown.

More than three-fourths (77 per cent) of the net
increase in investment is reported by California, where
much of the recent pumping development has taken
place. Arizona, Nebraska, Oregon, Texas, and Wash-

DISCUSSION

ington, which account for most of the remainder, have
also experienced a notable increase in pumping. The
importance of pumping as a phase of recent irrigation
development is more fully discussed in the section
beginning on page 34.

Statistics shown in Table 25 are repeated in Table 26,
by principal drainage basins.

TasLe 26.—INVESTMENT IN IRRIGATION ENTERPRISES, BY PRINCIPAL DRAINAGE BASINS: 1930 AND 1920

INVESTMENT INCREASE,! 1020-1030

DRAINAGE BASIN Total Average, per acre

Average, ner
Total nere
1930 1920 1830 1920
Dollars Dollars Dollars Dollars Dollars Dollars

Total.oooemnes - 1, 032, 755, 790 697, 657, 328 30. 57 26, 335, 008, 462 12,78
Red River (of the North) tribubaries. ....ocuemneaeaec 20,025 |~mceomnmnancc e [ (N SO 20, 925 0.07
Missouri River and tributaries- - ... ..____ T — 136, 506, 721 131, 653, 108 24,95 22. 66 4,953, 615 2.29
Mississippi River and tributaries, exclusive of Missouri River.. 31, 831, 673 35, 183, 784 27.19 30, 53 —3,352, 110 -3, 34
Gulf streams other than Mississippl River and Rio Grande._.. 28, 578, 103 29, 439, 808 23,39 25. 43 —801, 615 —2.04
Rio Grande and fributaries 2....-.ooev o eoeos 52, 979, 214 33, 885, 580 20. 32 17. 95 19, 003, 634 11,37
Independent streams in Rio Grande Drainage Basin.... 769, 304 038, 531 7.15 34, 96 —169, 137 -27.80
Colorado River and tributaries. «ceemeoceamcceeannonn 132, 350, 247 86, 696, 040 30. 67 20, 03 45, 653, 307 10. 64
‘Whitewater Draw and tributaries. 230, 606 209, 368 48, 52 30. 09 —08, 7 18.43
Great Basin Drainage. ..—-..---.. 72, 068, 281 66, 580, 376 27. 04 23. 20 5, 478, 005 4,74
Columbin River and tributaries. . . .ococvceoccei i cia 157, 355, 114 145, 672, 382 37.10 29, 32 11, 682, 732 7.78
Pacific Ocean streams other than Colorado and Columbia Rivers. ... 420, 065, 422 167, 308, 448 08,20 32,47 252, 666, 974 35,78

1 A minus sign (~) denotes decrease, -

Areas in the drainage hasins of Pacific Ocean streams
other than Colorado and Columbis Rivers account for
75 per cent of the total increase. The investment per
acre for these areas is the highest shown. These bagins,
with a few exceptions, are located in California.

The investment in irrigation enterprises and the
average investment per acre, based on the area enter-
prises were capable of irrigating, distributed according
to the sources from which water is received, are shown

2 Not ineluding “Independent streams in Rio (rande Drainage Basin,”

on page 54. The area enterprises were capable of
supplying with water, classified in the same way, is
shown on page 50. The distribution of the areas
enterprises were capable of supplying with water and
the investment, by the sources from which water is
received, are shown in percentages, in Table 27, to-
gether with the average investment per acre. The
table also shows a comparison of the average for each
class with the general average.

Tasre 27.—PROPORTIONATE DISTRIBUTION OF AREAS ENTERPRISES WERE CAPABLE OF SUPPLYING WITH
WATER, AND INVESTMENT, BY SOURCE OF WATER SUPPLY: 1930 AND 1920

PROPORTION OF TOTAL AVERAGE PER ACRE
Area enterprises were | y i jrrieati
- tment in irrigation |;
SOURCE OF SUPYLY capable of supplying | ‘TVeS . Investment Ratio to general average
with water enterprises : ¢
1830 1620 1980 \ 1920 1830 1920 1930 1820
Per cent Per cent Per ceni ! Per cent Dollars Dollars Per cent Per cent
POtAY et 100. 100.0 100.0 | 100. 0 39, 57 2 100, 0 100, 0
Strenms, gravity. .- @5. 5 74,0 43.8 63.0 26, 44 22,78 66. 8 85,1
Sireams, pumped. ... 10. 4 81 9.9 8.5 37.67 27.97 95.2 104. 5
Streams, gravity and 1.7 0.9 2.0 1.4 47,63 39, 57 120. 4 149.3
Waells, pumped. - - 0.4 6.4 26.3 1.0 110. 07 45, 82 278, 2 1711
Wells, flowing 0.2 0.3 0.2 0.4 42,27 36, 88 106. 8 137, 7
Wells, pumped and flowing ..o (] 0.2 0.1 T 0.4 74, 58 58,47 188, & 2162
Lakes, pumped 0.5 0.2 0.3 0.3 26, 43 37,84 66, 8 142.0
Lalkes, gravity...coooeeonnn 0.5 0.8 0.5 0.4 35, 61 19, 41 90.0 72.6
Springs.... 1.0 1O 0.3 0.8 13,27 22,96 33. 5 86. 8
Stored storm water. 0.2 0.8 0.2 2.2 28, 31 67.47 7.5 251, 7
City water- (0] (1 ) n 17,85 156, 88 45,1 585, 2
Sewage..... 10! 0] 0 0 86. 35 52.85 165, 2 1971
Streams, gr. v 5.8 L5 9.7 4,1 66, 28 72,71 187, 5 271.1
Streams, gravity 0.1 0.4 0.1 0.4 18. 89 27,87 42,7 102, 1
Other mixed. .o oo 4.4 6.4 5.5 6.9 49, 82 35. 25 125.9 129, 3
Other and not reported. 0.1 0.1 [0 0.1 20. 18 54, 89 51.0 204. 6
Supplemental from—
Pumped streams. - ..o eocrpmcnc oo
Pumped wells. ......
Flowing wells. .o oo wmcenooooo oo ol LT TITIIITTTT M

1 Less than one-tenth of 1 per cent.

2 Not considered in total because included in enterprises reporting other sources of supply listed above.
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Asis the case with area irrigated, ‘“streams, gravity
is by far the most important class in area enterprises
were capable of supplying with water and in in-
vestment. ‘‘Wells, pumped;” “streams, pumped;”
“streams, gravity and wells, pumped;” and “other
mixed” are other classes reporting conspicuously high
proportions of both area and investment. ‘Other
mixed”’ includes some investments involving pumping,
which are taken into account in Table 37, page 39.
“Streams, gravity’ is less important when measured
by the investment than by area because it includes the
bulk of the early, easily constructed systems. The
average investment per acre for this group is one-third
less than the average representing all groups. - On the
other hand, the average representing ‘‘wells, pumped”’
is the highest in the 1930 list, and nearly three times
(278 per cent) the general average.

Although constituting a heavy additional investment
for lands supplied from other sources, the average
investment per acre shown for each of the three
“supplemental”’ classes is somewhat less than the
general average. :

The cost of maintenance and operation and the
average cost per acre, clagsified by the sources from
which water is received, are shown in Table 11, page
54. The average cost per acre and a comparison for
each source with the general average are shown in
Table 28,

TaBLn 28.—PrororTIONATE DisTrIBUTION oF Cost or Main-
TENANCE AND OPERATION, BY SOURCE or WATER SUPPLY:
1929 anp 1919

AVERAGE, PER ACRE
Pliogolrtiimil %[
Lotal {rvigat-
_ u(} .n]reu {qr . 1829 1818
. . which cost is
SOURCE OF SUPPLY reported
Ratio Ratlo
Amouni, gorggml Awmount gggg::fﬂ
1920 | 1919 average ago
Per
Per cent|Per centi| Dollars | Per cent| Dollars| cent
TOtal - v mnae 100.0 | 100.0 2.77 | 100,0 2,43 1 100.0
Streams, gravity. .o 66. 8 75,0 1,21 43.7 1.25 51,4
Streams, pumped. ... 8.0 71 4,301 155.2 6.60 | 267.5
Streams, gravity and pumped. - 1.4 1.2 4.41 | 156, 2 2,33 06,0
Wells, Pmnped ................. 10.3 0.8 917 [ 331,0 | 10.07 | 414.4
Wells, lowing. . 0.1 0.2 2. 84 84,6 2,77 | 114,0
Wells, pumped & (1) 0.2 0.97 1 3347 8041 3300
Lakes, pumped 0.4 0.3 3.03] 141n9 5.20] 214.0
Lakes, gravity... 0.3 0.6 2,70 07. 8 1.30 53,5
SpringS. oo eeeas 1.0 0.9 1.02 36.8 1,63 67.1
Stored storm water. . 0.2 Q.5 1. 81 47.3 2.30 08, 4
City water. .oeeeena. (6] (1) 7.811 263.9| 20.73 | 8A3.1
BOWAER - e m (1) 2,16 78,0 0.061 372.4
Streams, gravity and wells, .
PUMPEd. e ce ot v ame e 0.2 1.9 4,46 | 161.0 5,971 2457
8treams gravity nnd wells,
flowing. oo, 0.1 0.5 2. 52 91.0 1, 36 56,0
8%%131' mixed (]4). 5 5, 2 i}i gg 1?; (l) 271 | 11L5
§1:1 .
Not 1eported. oo ooomoomeeee 6} } 0.1 2. 46 88.8 } 10.76 | 442.4
Supplemental from—
~ Pumped streams.____._.._... (% (%) 6,27 | 220.4 ) 3)
Pumped wells. .. Ef) (3 5.91 ] 213.4 (3 3)
Flowing wells.wuoucocmoanwa-n ?) [O) 0.61 22,0 O O]

1 Less than one-tenth of 1 per cent, . .

2 Not eonsidered in total bacause included in enterprises reporting other sources
of supply listed ahove.

¥ Not 1eported.

Disregarding ““city water” because of the small
acreage represented, and ““other mixed '’ because of its
indefiniteness, the average 1929 cost per acre for every
class which does not include pumping, is below the
general average cost, while the average for each of the
classes involving pumping is somewhat above.the
general average. Table 27 shows that the average

first cost of a water supply from pumped wells is
more than four times that of a gravity supply from
streams, while Table 28 shows that the average cost of
maintenance and operation for “wells, pumped’ is
nearly eight times that for “streams, gravity,” while
the latter average is only three-tenths the figure for
“streams, pumped.” The low cost of a gravity
supply from streams as compared with a pumped
supply is accounted for largely by the fact that
“gtreams, gravity’ includes most of the early inex-
pensive ditches, the cost of maintenance and operation
of which is very low.

COST OF PREPARING LAND

The preparation of land to receive water usually
involves the removal of native vegetation, rocks and
bowlders; its careful grading and leveling; and the
building of small distributing ditches with their gates
and other structures. . Occasionally, as in the case of
an enterprise planning the sale of land and water, this
work is done by it in advance of the sale; but such
improvement work is usually done by the farmers and
ab théir own expense. The cost represented is addi-
tional to the “investment in irrigation enterprises.”

Accurate figures on cost of preparing land are seldom
obtainable, since the work often is done concurrently
with other farm-improvement labors and without the
keeping of accounts. Iigures obtained from large
enterprises were reported in the Fourteenth Census in -
connection with their statements of lands available for
settlement. In the Fifteenth Census the question was
made to apply to all enterprises, with the result that a
total area equivalent to about 72 per cent of the ares
all enterprises were capable of supplying with water
was represented by estimates of cost per acre. The
areas reporting and the estimated costs reported are
shown, by States, in Table 29.

TasLeE 29.—Esrivarep Cost or PrEpariNg LaND For IRk«
GATION, BY STATES, 1930

ESTIMATED COST REFQRTED
. Area reporting
STATE
cosb 7 Average,
Total per acre
Acres Dollars Dotflars
Taotal (19 States) . ............ 18, 679, 542 524, 046, 5006 28.

AMEODA. e e e 405, 920 18, 903, 670 38,12
Arkansas. . - 158, 678 1,613,764 10.34
California... ... . 4, 800, 350 220, 320, 734 45,80
Colorado. . - 2, 326, 230 48, 379, 232 20. 80
Idahao.-. 2,111,819 49, 882, 880 23.02
Kansns. 60, 041 057, 980 10.96
Louisian: 482, 629 2, 732, 608 5,60
Montana. . - 1,636, 771 16, 689, 617 10,14
Nebraska. - 473, 213 4, 037, 353 9.80
Nevada, aac-- - 634, 006 20, 876, 751 32.03
New Mexico....- - 424,116 10, 010, 087 23.60
North Dakota.. . 21,9012 326, 095 14.88
Oklahoma. . ..... 6, 036 81, 600 10,26
Oregon. ... 049, 302 25, 007, 020 27.29
South Dakota, 88, 048 1, 017, 517 21, §6
Texas. 008, 182 29, 016, 848 31.95
TUtah . 1,129, 338 23, 786, 844 21,06
‘Washington . 522,773 20, 923, 6956 67,24
WYOMINE e meemmm e ccemme e ammam 1, 351, 878 18, 501, 921 13,09

As shown in Table 29, the highest cost of preparing
land, per acre, is reported by the State of Washington,

~with California second, and: Arizona third, while the

lowest cost is that shown for Louisiana. Costs in the
three States first named are influenced by the high
value of water and the type of irrigation practiced,
which frequently necessitate costly refinements in
clearing, grading, and leveling not so necessary in
preparing for the irrigation of rice.
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COST OF WATER TO FARMERS

The irrigation schedule used in 1930 in the canvass
of the enterprises serving more than four farms each
contained inquiries on the cost of water to farmers.
As these questions had principal application to the
affairs of irrigation districts, commercial, and Carey
Act companies, a few of the city, State, and Federal
Government projects, and the larger cooperative com-
panies, answers were not received from many small
enterprises which made their returns on this schedule.
Some of the questions were misunderstood, moreover,
by enterprises to which they had application, with
the result that either they were not answered or were
nnswered with obvious incorrectness. The statisties
in the last five columns of Table 30 are, therefore; not
complete and are shown only because they appear
to represent iinima of more or less general significance.

Table 30 repeats the statistics on cost of mainte-
nance and operation which appear in other tables.
These were obtained from individual, partnership, and
other enterprises of small size, as well as from the large
enterprises referred to in the preceding paragraph.
Averages in the second column of the table are there-
fore not strictly eomparable with those in columns 4
and 6. The “assessments per acre” shown in col-
umns 4 and 6 include the costs of maintenance and
operation of the works of the irrigation enterprises
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reporting, and in addition, those expenses involved in
principal and interest payments on bonds, certificates
of indebtedness, notes, and warrants, and for other
special purposes. Thus, although for some States the
anriual assessment shows lower than the cost of main-
tenance and operation because the reporting enterprises
are not identical; for all the States as a group the
annual assessment exceeds the cost of maintenance
and operation by 65 cents per acre, or 23.5 per cent.

The average assessment of enterprises in arrears in
payment of principal or interest obligations on January
1, 1932, appears as 12 cents less than that of all enter-
prises reporting the item, but the comparison for Colo-
rado, Idaho, Montana, Nebraska, New Mexico, Ore-
gon, Utah, and Washington shows averages generally
higher, and in some cases notably so, for the enter-
prises reporting arrearages. The totalirrigable area of
these enterprises is 1,773,037 acres.

The final column of the table shows the area subject
to annual assessments by irrigation enterprises in 1929,
which used no water in that year. Enterprises of
various other types engaged in the development of new
lands commonly assess the entire irrigable area or those
tracts to which they are capable of supplying water,
although some such lands make no use of the water.
Thus, in addition to the total area irrigated, 1,830,711
acres are reported as assessed for irrigation costs in
1929,

AVERAGE COST OF MAINTENANCE AND OPERATION, ANNUAL ASSESSMENTS, AND

ARREARAGES OF IRRIGATION ENTERPRISES, BY STATES, 1929

atad, 1660
» gatoed, 1920,
Area irrigated Aven irrigated by enter- Aren subie
which reported | Average v ITg Average || prises which | Average | 4168 Subject to
STATE cost of n&ainte- cost, per ‘Xg;%ﬁeégzgggfl assessment, {| reported prin- assessment, aéi?ﬁflﬁfﬁ'?
nance and opera- acre ) per acre cipal or inter- per aere e 2 o
P ments o paymont L used no water
arrears, Jan,
1, 1930
[l
. Aceres Dollars Aeres Dollars Acres Dollars Acres
Total {19 Statos). oo a oo oo L 1R, 690, 184 277 9, 298, 401 3.42 8186, 506 3.30 1,830,711
ﬁ:t(l:r?:ﬂ:\ ................ ?2;, gg‘? ; g’g 402, 300 4,82 54, 845 3.88 20, 706
California__ ... ) 10T TorasE 300 | Thlan 3T aleL || 0, 781
Colorado. . 3535 a0 085 i Tel  ioos| oz Th2, 10
Ydaho... ... 2100, 087 1. 44 ! 485 : . . e
.................. , 109, 087 . 1,485, 482 1.95 79, 625 3.00 137, 616
Kansas 64, 083 1, 52 31, 500
Lowuisian i ' 00 rrdE 0. 8—3 """"""""""""""
Montarn. 1 ‘i%, ggz ‘é gg égg, gg? ;/. % 6, 950 5,94 12, 467
Nebraea s 524, ¥ 1. i 23, . 40, 529 4, 48 148, 667
Neveds 24,28 . 394, 138 1.78 61, 499 2,24 1,330
474,422 0.91 156, 990 1,57 6, 138 1,25 47, 141
B 495,220 2.15 238, 662 3.97 16, 980 411 18, 305
Oklaboms. " G4k 1o 8, 039 L 80 fl--camme s cmnc e
Oregon........ 843, 685 T 386,161 | aELTTTT 130,282 73578, 708
9 " i . , ! , 232 5 98, 798
Seuth Dakota. 65, 783 1.33 38, 659 T84 [ e 26, 000
A3 5 7
Umﬂ -------------------------- . ég;’ (l)gg 4.74 5685, 791 5.83 1,410 3,18 101, 315
Washingron. y 1187’ o 100 845, 399 1.26 143, 507 1.31 72, 160
PYOMUBE, oo 71T 1180 4. 14 343,718 6.17 14, 114 8.56 49, 225
------------------------ » 131, 867 0. 84 143, 447 1.31 3, 480 0.70 124, 352

IRRIGATION WORKS

The Summary for the United States and the report
for the several States, show for 1930 the distribgtiog
of irrigation works by date of beginning of enter-
prises, by character of enterprise, and by drainage
basin. In the tables following (Tables 31 to 35, in
clusive) the totals for the various types of works, except
those pertaining to pumping, are grouped by States
with comparative figures from the census of 1920
Data for bumpmg equipment ave grouped in a section
on pumping beginning on page 34.

Table 31 shows number of diversion dams and
storage dams reported in 1930 and 1920; and a classi-
fication of the dams reported in 1930, by type of
material. The group of “other and mixed’’ diversion
dams includes many dams of temporary character,
such as those made of bowlders and brush, which are
renewed annually or oftener, Most dams in the other
classifications represent permanent construction.

Oregon has a larger number of diversion dams than
any other State. Colorado is second in number of
diversion dams and first in storage dams, California
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being second in the latter category. Montana is third
in both groupings.

Of the permanent types of diversion dains (ignoring
the “other and mixed’ group); timber dams are the
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| most numerous, and eavth-and-rock dams comprise

approximately 58 per cent of all storage dams.

' Statistics on number of diversion dams collected in

the census of 1920 were not identified by material.

- TaBie 31.—DAMS, 1930 AND 1920, BY MATERIAL, 1930, BY STATES
DIVERSION STORAGE
Total Material, 1830 Total Madterial, 1930
STATE .
Concrete " Conerete Other
1930 19%0 or | Timper | Ofher and | Notre- y ygep 1990 or | Barth | g | Notre
masonry mixed ! ported masonry androck | o 05eq porteq

Number Number Number | Number | Number | Number || Number | Number || Number | Number | Number | Number
Total (19 States)cemeocecmmmana- 21,947 23, 804 2,380 3,077 15, 087 803 2 049 3, 031 362 1,713 718 158
Arizona. .. 257 248 34 4 197 32 78 99 9 57 4 8
1 [ | I SOOI IR, {i] BN | IS, {75 PR IS, :
1,664 2,070 319 266 1,025 45 421 450 08 160 143 24
s 3,047 273 742 2, 500 151 708 803 16 623 136 31
2,305 2,872 205 227 1,836 37 152 288 22 80 47 3
27 10 14 3 ] .1 7 13 2 3 1 1
36 410 T e 34 1 81 (G5 ) IO, 69 10 2
2, 856 3, b4h 188 72 1,980 208 326 523 40 176 8 | - 24
185 260 61 18 102 4 28 73 3 20 3 2
1,040 1,523 132 148 1,321 39 118 82 20 71 22 5
866 1,423 Jili] 59 525 25 69 163 12 29 23 b
20 N PR, T O 10 11 2 - 7 PRI PRI
/00 | RO AU Ut L : S P, 3 2 ) (SN (P,
3,800 3, 286 422 529 2,764 101 187 309 24 61 73 9
207 3 4 4 41 10 182 Jlecmmenns LI I, 1
107 165 43 4 55 5 168 134 60 78 14 19
1,717 1,479 314 135 1,237 31 287 307 19 180 81 7
. 579 101 149 32 100 116 11 52 30 7
Wyoming 2,408 2,006 213 317 1,824 52 212 301 22 137 48 8

t Prineipally temporary dams, replaced annually.

Table 32 shows the number and capacity of reservoirs
reported in 1930 and 1920. The number includes small
farm reservoirs accessory to pumping plants, which
usually store only a few acre-feet of water for short
periods; included also, however, are reservoirs of capac-
ities ranging up to 1,000,000 acre-feet, or even more.
The number is consequently of small significance.

TaBLE 32.—NumBeErR AND CAPACITY OF RESERVOIRS, BY
Svares: 1930 axp 1920

store storm water., Many of these latter reservoirs
originally had the function of storing water for irriga-
tion, but now are used only to water cattle.

Notwithstanding these changes, total storage capac-
ity of irrigation reservoirs increased between 1920 and
1930 by 38,262,154 acre-feet, or more than 15 per cent,
the largest increases being shown for California and
Arizona.

Table 33 shows capacity and length of main canals
and length of lateral canals as reported in 1930 and

1920. Colorado reported both the greatest length and
NUMDIR CAPACITY greatest capacity of main canals in 1930 and 1920, but
STATE California reported the greatest length of lateral canals
1930 1820 1930 1920 in both years.
erer Acredfect TssLp 33.—Caracity AND LENgre oF CANALS, BY STATES:
cere-feet cre-feel 1
Total (19 States). ... 5122 7.538| o4 508 500 21, 246, 430 1930 anp 1920
AMEZODE. oo 3;3 3‘118 3’ 41% gzg 1’ 510, sgg MAIN CANALS LATERAT CANALS
1,780 | 8080 3, 225, 675 1, 001, 394
705 979 1, 24, 082 2, 400, 372 ,
155 240 3, 645, 373 3, 493, 511 STATE Capacity Length Length
19 38 66, 293 301
85 74 13, 909 7,632 ‘
282 468 857, 067 1,671,720 1030 1920 | 1030 | 1920 1030 | 1020
40 59 199, 185 197, 830
. 200 134 529, 360 504, 428 , -
New Mexico 240 328 2,045 220 | 3,960,728 Secft. | Seeft. | Miles | Miles || Mtles | Miles
North Dakot. canenonoeenaeen 8 ] 1,466 1,110 Total (10 States)_.| 547,314 | 631,079 | 75,875 | 103,177 || 51,427 | 56, 687
8klnhoma..._ 7 8 : o 292 52 R
regon. .. 120 260 1,698, 42 7 32 69 || 2,242 | 1,59
South Dal 5 119 203, 124 13; g 1}: 385 b 726 b 763 ’245 718
Toxas 325 368 935, 085 84,044 | 115,287 | 7,688 | 14,487 || 11,014 | 12,047
Utah. 413 476 1,008, 252 193,662 | 119,558 | 15,355 | 10,0221 4,026 | 8,571
Washin 78 206 008, 807 75,763 | 86,273 | mo077 | 11,144 || 7,267 | 6,154
Wyoming. . 214 374 3, 051, 745 2,078 1, 667 106 271 89 | . 147
1,886 | 11,880 | 1,318 ] 1,584 008 | 1, 659
: | Montana. 53253 | o449 | 10,577 | 16,411{ 5380 @085
. . . . Nehraska. 13108 | 11085 | 1,482| 1,780 || 2083 | 1,545
Comparison of capacities of reservoirs is affected by | Nevada... 16,06 | lowod) Sa1) 13 sl 18
the omission from the 1930 figures of a few large reser- ' Vil sl Te| T om
: N : : : 23| . 38 1 10
voirs reported in 1920, which now have their sole use- waor| sem| sl zs8| 1o

fulness in connection with the development of electric
power; by corrections in capacity estimates of others;
and by the dropping out of many small reservoirs in
both plains and mountain sections, which catch and
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Comparisons in Table 33 are affected somewhat by
an apparent lack of uniformity on the part of enter-
prises and enumerators in distinguishing between main
canals and laterals. As regards the latter, many farm
distributaries appear to have been reported as lateral
canals in 1920 but omitted, in accordance with instrue-
tions, in 1930, while many lateral canals were reported
as main canals. The 1930 figures are believed to repre-
sent present conditions with approximate correctness.

Table 34 shows length of pipe lines reported in 1930
and 1920, with a distribution of the 1930 lengths
according to material. The large increase in total
length—approximately 96 per cent—is one of the con-
spicuous phases of irrigation development in the decade,
accompanying, as it did, the very considerable expan-
sion of pumping for irrigation. In both years Cali-
fornia accounted for by far the greater part of the
mileage, its proportion in 1930 being approximately
84 per cent, and in 1920 approximately 77 per cent.
Washington was second in both years, reporting 6.5
per cent and 9 per cent of the total, respectively.

TapLe 84.—LeNcra oF Pire Linms, 1930 aAnD 1920, sy
Mareriar, 1930, BY STATES

TOTAL MATERIAL, 1030

STATE Not
1830 1820 ||Conerete] Clay | Metal | Wood |segre-
gated
Miles | Miles || Miles | Miles | Miles | Miles | Miles
Total (19 States). (17,363, 1 [8,878. 3 10,824, 5 | 322.8 |4,857.7 |1,003.8 | 854, 3
Arizona.. cooooooee oo 189.3 | 104.5 7.0 0.4 58,1 41,8 18,0
Arkansas.. 10 2 3N | S LO |
California. 14,683.0 [0, 885,9 || O, 585, 4 | 110.7 14,004, 2 | 227.5 | 006, 2
Colorado... 13L¢ | 217,38 68.0] 10.1 38,3 17,8 oo
Idaho. .. 263.4 | 180.6 80,0 ) 11.1 3511 132.6 4.0
Kansas, 16.1 P2 | RN S, (30 N N A
Louisians 151 801 ..o __f_.____ 4.6 0.5 e
Montana._. 04.91 480 12.3 9.2 27,6 15.8 [......
Nehraska 215 3.8 6.0 0.5 3.9 78 faeeooo
Nevada.... 00. 6 33.0 1.6 8.3 58.2 10.7 1.8
New Mexic 15,2 60.8 0.7 LG 10.0 3.6 ...
North Dokota 1,2 [/ 35| PO A, L2 | e
Oklahoma.. 0,7 % 1 FR I {2/ I N
regon. ... 225.3 | 150.8 6.5 0.9 80.7 70,4 118
South Dakota. - 8.0 7.2 Ll 2.4 3.6 1,81 ...
BXAS.. ... 319,01 1471 149.8 1.8 58. 6 56.0 | 8.0
Utah...____ 150,01 1547 24,0 | 55,8 40,2 30,8 [ee...o
‘Washington 1,136.9 | 790.0 240.7 | 99.6 ¢ 300,61 3871/ 90.¢
Wyoming... 4.1} 179 2.8 2.5 8.0 0.8 | ...

Concrete pipe is 59.5 per cent of all pipe reported
in 1930, as measured by length; metal pipe is 28 per
cent; wood, 5.8 per cent; clay, 1.9 per cent; and un-
segregated materials, 4.9 per cent. California leads
in the mileage of concrete, metal, and clay pipe,
having of their total length 92.8 per cent, 84.3 per
cent, and 34.3 per cent, respectively. Washington
shows the "largest proportion of the total length of
wood pipe, 38.6 per cent, California being next with
22.7 per cent, v

Table 35 shows number and capacity of flowing
wells, by States, for 1930 and 1920. The total num-
ber for 1930 represents a small increase over the 1920
number, but the total capacity has decreased. Increases
in both number and capacity are shown for Colorado,
Idaho, Louisiana, South Dakota, and Utah ; Nevada
shows an increase in number but decrease in capacity;
Washington and Wyoming, though reporting fewer
wells, report larger capacities. :

The State reporting the largest number of flowing

“ wells in 1930 is Utah, displacing California, which led
In number in 1920 and was second in capacity. = As
n 1920, New Mexico led in capacity of wells in 1030.

The large Increases shown for Louisiana are attrib-

utable to the-inclusion in- the 1930 irrigation - cen-

sus, of the strawberry sections of Tangipahoa Parish,
which were not reported in 1920. Many of these
sections are irrigated by flowing wells.

TaBLE 35.—Numser aNp Caraciry or Frowine WELLS, BY
Srares: 1930 anp 1920

FLOWING WELLS
STATE Number Capaelty
1930 1920 1830 1920
G.p.m. G.p. M,

Total (16 States 1) ... 4,811 4, 606 t09, 367 435, 057,

i o 310 13,772 14, 547
éil:tllft?;glﬂ """""""""" it R 1,415 85, 708 987,187
Colorado.____ - 621 476 30), 644 20, 139
Iélahoﬂ--u 22(1) 14% 30, 1g§ 18, ééé

SAS... i

L(?L?is?iua 807 9 31, 961 6, 256
Montana. . 40 41 4,106 4, (08
Nevada...._ - 274 123 19, 131 21, 042
New Mexico - 340 55(1) 228, 257 376, ?(2’3
8&2&?{1}%‘_’ - T 59 6| T b, B35 11, 068
South Dakota - 13 4,825 2,760
TeXA8 - oo ) 61 135 36, 020 62, 304
Utah._._.___ - 1, 663 1, 256 104, 670 08, 371
‘Washington._ P 42 60 2:7, 200 14,026
Wyoming - 7 2, 205 46

I None reported for Arkansas, Nobraska, and North Dakota.

PUMPING FOR IRRIGATION

Areas in pumping enterprises.—The Summary for
the 19 irrigation States and the reports for the separate
States contain data on the areas irrigated from sources
made available by pumps, on the investment in enter-
prises which include these areas, and on pumping
equipment. This section contains additional infor-
mation regarding pumping equipment and brings to-
gether that found in other sections in order to make &
complete presentation of the data relating to pumping
for nirigation collected in the Fifteenth Census, with
such comparisons with the results of the Fourteenth
Census as can be made. ‘

The advance of pumping, whether as a substitute
for other methods of making water available or as a
supplement to them, was one of the conspicuous

| phases of irrigation development in the 1919-1929
- decade.

This is exemplified strikingly by the figures
in Table 36, which show the acreages served either
wholly or partly by pumping in the two census years,
and by the similar figures on investment in enterprises
using pumped water. (Table 37.) Thus Table 36
shows that the area served wholly or partly by pumped
water in 1029 was almost double that reported in 1919 )
the increase being 96 per cent, Moreover, the
6,085,501 acres so served in 1929 were 31.1 per cent of
the entire area irrigated in 1929 as compared with 16.2
per cent in 1919,

California, which accounted for more than half
(54.8 per cent) of the total in 1929, shows also by far
the largest acreage increase over 1919 (2,035,375 acres),
but the largest proportionate increase is shown for
Nebrasks (908.8 per cent), with Utah second (448 .4
per cent), and Wyoming third (375.8 per cent).

The figures specifying acreages entirely supplied
with pumped water provide a more emphatic measure
of the increased importance of pumping than those
just discussed or those representing areas partly
supplied with pumped water, for the reason that the
latter include enterprises the pumping operations of
which are of relatively smell importance, as well as
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other enterprises for which pumping provides the
greater part of the irrigation supply. The area
entirely supplied with pumped water increased more
than half (55.2 per cent) during the 1919-1929 decads,
and was 20 per cent of the entire ares irrigated in 1929
as compared with 13.2 per cent in 1919. In this
comparison, as in those made in the preceding para-
graph, California leads, accounting for half (50 per
cent) of the total in 1929 and 44.6 per cent in 1919.
California lad also in acreage increase (832,890 acres)
during the decade. Higher proportionate increases
are shown for Nebraska, Wyoming, Utah, Washington,
Montana, Arizona, New Mexico, and éolora.do, but
in several of those States the areas served are of rela-
tive insignificance. Only North Dakota, Oregon, and
South Dakota reported smaller acreages entirely
supplied by pumps in 1929 than in 1919.

f the area supplied entirely by pumping, wells
irrigated 52.8 per cent in 1929 and 50 per cent in 1919;
streams irrigated 438.7 per cent in 1929 and 48.6 per
cent in 1919; lakes irrigated 2 per cent in 1929 and 1.4
per cent in 1919; and other sources irrigated 1.9 per

- cent in 1929, no acreage being reported in 1919.

The total area partly supplied by pumping increased
by 1,586,523 acres, or 273.5 per cent, during the decade.
As in the case of the area entirely supplied by pumping,
California accounted for much (75.8 per cent) of this

increase. The combination principally accounting for
the increase in the total figures and the portion of it

representing California is the ‘““streams, gravity and

- wells, pumped”’ combination, which increased 788.5

per cent, This classification does not jnclude the
“supplemental from pumped wells” figure, shown for
1920 at the conclusion of the table. This also is
comprised mostly of California lands which receive
their principal irrigation supply from gravity canals
operated by large enterprises. The wells are mostly
owned by individual farmers, who operate them in
emergencies when the canal supplies are depleted.

~Table 36 shows, in addition to the areas irrigated in
1929, the area which enterprises operating pumps were
capable of supplying with water in 1930 and the
irrgable area in enterprises in 1930.

Investment in pumping enterprises.—Classifications
used in Table 36 are repeated in Table 37 to show
investment in and cost of maintenance and operation

of enterprises using pumped water. The 1930 invest~

ment in such enterprises, $553,456,976, is 53.6 per cent
of the investment in all enterprises. The correspond-
ing 1920 proportion was 25.6 per cent. "The propor-
tionate increase of investment in enterprises using
pumped water, during the 1919-1929 decade, was 210
per cent, as compared with the 96 per cent increase in
acreage. The highest actual increase is shown by
California, the figure being $290,491,194. Arizona
shows the next highest actual increase, $31,790,390,
and Washington is third, with $12,967,260. Highest
proportionate increases are as follows: Nebraska,
717.1 per cent; Utah, 388.6 per cent; California, 340.6
per cent; and Oregon, 231,8 per cent,

As in the case of areas, the investment in enter-
prises entirely supplied by pumped water constitutes
the greater part (69.1 per cent) of the total investment
shown in the table. Of the investment in enterprises
entirely supplied with pumped water, 70.9 per cent is
provided by wells, 26.7 per cent by streams, 0.9 per
cent by lakes, and 1.5 per cent by other pumped
sources, Between 1920 and 1930 the investment in
enterprises dependent upon well water increased by

106420—32—4

253.7 per cent, and the average, per acre, from $4.5.82
to $110.07; the investment in enterprises pumping
their entire supply from streams increased 72.1 per
cent, and the average, per acre, from $27.97 to $37.67;
the investment in enterprises pumping their entire
supply from lakes increased 58.8 per cent, but the
average per acre decreased from $37.84 to $26.43.
For enterprises utilizing “other sources’” in 1930, the

average investment, per acre, was $52.11.

The investment in enterprises for which a part of
the water supply is pumped increased by 324.1 per
cent; but the average per acre declined from $60.05
to $59.15. The combination source accounting for

. the greater part of the investment, 58.6 per cent, is

“streams, gravity and wells, pumped;” ‘streams,
gravity and pumped’ . account for 12.2 per cent;
“wells, pumped and flowing,” 0.9 per cent; ‘‘supple-
mental from pumped streams,” 0.5 per cent; ‘‘supple-
mental from pumped wells,”’ 5.6 per cent; and “other
sources,”’ 22.2 per cent.

The clagsifications representing enterprises wholly
dependent upon pumping show for the 19 States a
consistently lower cost of maintenance and operation
per acre in 1929 than in 1919, notwithstanding the
fact brought out in other tables (for instance, Table.
38) that pumping lifts increased somewhat in the
decade. he lowered cost reflects in part, at least,
the reduction in rates charged for electric current and
cheaper fuel oil, as well as the fact that most of the
newer pumping installations are more efficient than
many older plants. This lowered figure is not so
consistently shown by the enterprises only partly.
dependent upon pumping, perhaps because of the
greater variety of expenditures entering into their
costs.

Pumping equipment.—Table 38 distributes ‘the
pumping equipment reported in 1930 and 1920, by
kind of power, kind of pump, and by States,

The most conspicuous change shown in the section
devoted to kind of power, is the large increase (203.2
per cent) in the capacity of electric motors, the plants
reported in 1930 showing 876,166 horsepower as com-
pared with 289,018 horsepower in 1920. The power
capacity of internal-combustion engines increased by
2.4 per cent, and that of water-driven plants by 49 per
cent, the latter, however, representing a relatively un-
important phase of irrigation pumping. Steam and
wind driven plants show much smaller total capacities
for 1930 than for 1920. The various combinations
of power represent installations for which combined
power capacities, but not the power of the separate
units, were reported. Of these, only ‘‘electricity and
internal combustion’” and “electricity and steam’ re-
ported as much as 1 per cent of the total in 1930,
although they, together with the other combinations
shown, constituted approximately 10 per cent in 1920.
The total capacity of all plants mncreased by 71.4 per
cent, from 748,971 horsepower in 1920 to 1,283,419
horsepower in 1930.

The number of pumps increased by an even larger
proportion (81.8 per cent), from 33,804 in 1920 to
61,445 in 1930, while the total capacity of pumps in-
creased 57.8 per cent, from 36,275,006 gallons per
minute to 57,244,859 gallons per minute. The in-
crease in the number of pumps operated by electric
motors was notably large &46.6 per cent), from 12,743
to 44,165. This increase in number represented an
increase in capacity of 180.7 per cent, from 13,311,435
gallons per minute to 37,365,179 gallons per minute.
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Although the power capacity of internal-combustion
engines showed an increase of 2.4 per cent, the number
of the pumps operated by them was smaller in 1930 than
in1920. Both number and capacity of pumps operated
by steam engines decreased. Number and capacity of
pumps operated by water and wind driven plants were
not large in either year, )

The average static lift of all pumps mcregmsed by
24.4 per cent from 41 feet in 1920 to 51 feet in 1930.

In 1930, as in 1920, centrifugal pumps were the most
numerous of the types used in irrigation, their increase
in the decade being 33.8 per cent; increase in their
capacity was 66.7 per cent; and increase in the power
capacity of their engines or motors was 24.9 per cent.
Relatively, however, their importance was not so
prominent in 1930 as in 1920, since in 1930 they con-
stituted only 56.6 per cent of all pumps, as compared
with 77 per cent in 1920; their capacity in 1930 was
66.7 per cent of the capacity of all pumps as compared
with 80.6 per cent in 1920; and the power capacity of
their engines or motors was 56.6 per cent as compared
with 77.6 per cent in 1920. Turbine pumps, on the
other hand, show very large increases, bot
and relatively, while conspicuous increases are shown
also by rotary pumps. It is probable, in fact, that the
increase in the use of turbine pumps has been even
larger than that suggested by this tabulation, for
reasons given in the last paragraph on page 2, since
many sections, where the lowered water table resulting
from the rapid expansion of pumping from wells has
necessitated the abandonment of low-lift pumps, have
witnessed their replacement by pumps of the turbine
type.

As is shown in Table 38 on page 41, California has
increased its lead in pumping equipment, its number
of pumps constituting 71.4 per cent of the total in 1920
and 78.1 per cent in 1930; their capacity increased
from 46.2 per cent of the total in 1920 to 58.1 per cent
in 1930; and the power capacity of their engines or
motors from 51.6 per cent of the total in 1920 to 63.9
per cent in. 1930, Of next importance to California is
Texas, with Louisiana third in point of engine or motor
and pump capacity, although reporting fewer pumps
than Washington.

While relatively few of the figures (Table 38) enterin
into the totals for plant capacity, pump capacity, an
average lift represent accurate measurements (see las
paragraph on p. 2), it is worthy of note that plan

actually-

efficiency as represented by these totals approximates
57 per cent. The corresponding ratio for 1920 was
approximately 49 per cent.

Pumped wells—Continuing the final section of
Table 38, Table 39 shows the number and capacity
of pumped wells, by States, for 1930 and 1920. Of
notable significance in this tabulation is the fact that
the increase in capacity of wells has, in general and for
mast of the States, been substantially higher than the
increase in number. In other words, the newer wells
are larger, in point of capacity, than the older ones.

As in the case of pumping plants and pumps, be-
tween 1920 and 1930, Ca%fornia advanced its leader-
ship in number and capacity of pumped wells, having
82.4 per cent of the total number and 74.7 per cent of
the total capacity in 1930, as compared with 79.1 per
cent of the total number and 64.7 per cent of the total
capacity in 1920. Whereas the number of pumped
wells increased 21,336 and their capacity 13,657,691
gallons per minute, in none of the other States was the
Increase in number as much as 600 or the increase in
capacity as much as 800,000 gallons per minute. Next
to California, the largest increase in number of wells is .
that shown for Louisiana, while Arizona shows the next
largest increase in capacity.

Character of pumping enterprises.—Table 40 dis-
tributes number and capacity of pumping plants and
pumps by character of enterprise. It shows the pre-
ponderance of plants which in 1930, as in 1920, were
owned by individuals and partnerships, While the
relative standing of the plants constituting this group
(95 per cent of the total in 1930 and 96.2 per cent of
the total in 1920) shows little change, the 1930 number
represents an increase of 99 per cent over the num-
ber reported in 1920. Corresponding percentages for
pumps are smaller but not significantly so.

Date of beginning of pumping enterprises.—Table 41
distributes the number and capacity of pumping plants
and pumps by the dates of beginning of the enterprises
operating them. While this tabulation establishes
the general fact that the present importance of pump-
ing represents & development of recent years, its identi-
fication with specified periods is not accurate because
of the large proportion (38.6 per cent) of the enumer-
ated -plants in the ‘“‘not reported” group. Of the
22,918 plants in this group, 20,088 are in California,
and most of them appear to have been installed since
1920,
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Aron Jrelgated. .
l'rmmrlhm ‘o Lol
Aron antorprisos wero

Wi
)»w,,xmr com..

whior. ... IUJO v s fIOPOH. .
Lerlgnble ar canmrprlzt T80, neres. .
Supplemontal from pumpad stroam
Aron brrigated. . ou s v LM, BOPOK. -
Praportion of totni. 15129, p&sr eont..
Aron onterprises wors t'npnhl(\ M nupplylnu wlth
walor. . PN 1111 IO 141 {1 T
Irrignbsie aron In unmrprlsm P, AR neres..
Bupplemental from pumpud wol '
Aros Terigatod.. LW JU28 L HETOR. .

Proportion "of total . . L1929,
Amu mnmr)nlstm wWors onpuhle of aupplymu wllh 1030

Ko n B

per oent. -

w08

lrrmuhlo WEOH 112 BILBETITIB08 -+ oo oo ens ann 19802 heres. .

Py Arly i) Y Colo- ¢ .| Louisl- | Mon- | Ne-
Porats |i Arlzonn {Arkanes Californin o Idabe | Kunsas ani ritio brngkn
d, 085,601 {1 408, b80 | 141,800 | 8,488,708 | 56,816 | 900,078 | 16,812 | 449, 694 (107,243 | 98, 402
a1m a1 § o, 7a7 | 14,060 | 1,208,428 | 4% 508 | 114,734 | 16, 155 | 433, 318 | 35 088 | 2, 620
. 0 B3 I LS 0 R 3.8 108.0( W88
o, 018, 085 1| 112,701 | 149, 055 | 1,980, 577 | 42,421 | 190,020 | 15, 457 | 448, 830 | 44,419 | 20, 272
zm..mu 46,370 | 141,10 | 1, 126, 687 ),sm uz,sov 1';,905 400,610 15,061 | 1, 661
fi. 2 b 2 iR 73,9 78, 8 7.4 05 1788 feee
Y un.om 100, Bid | 208,760 | 2,507,713 | 00, 042 171,40.& 22, m 702 008 01,000 | 37, 236
iz, 201 || 520, 78 | 223 810 | 2 7H2, 450 | 83,410 | 174,020 | 29, 074 | 845, 861 | 00, 036 | 40, 841
Lo || Rors o L6020 dob | 7,08 | 08,902 | 4, 216 | 267,300 [ 38,020 2, 468
e st0 o soorn | o008 | 205678 | 19747 | 107, 181 730 | 248,300 | 15,743 | 1,116
0.7 LB | ~TRO Gy | L8| 36| 840.6 37 145..; 120, 4
100, 0 05 th L 27,4 1.8 0ol 02 150 23 0.1
100. 0 0 06 2, 1 i 87 01 0.2 U3l o1
aom a0 |l 1o | L7 | w18 004 | B a8t | 1ud, 487 | 4,010 | 518,295 1 51,000 | 5, 485
qa AR LR 070 | @492 0EEHEK | 60,801 | 1IG, 764 | 4, 777 | 549,322 | 55,865 | £, 340
g, 000, 725 (| 1,007 | g, 0m8 | 1488, 972 F 12,048 | g6a0 ) 0,048 | 192,005 | 248 | 23,452
1, any, mm B 004 | LR, 080 | 826, HA0 | 10, 104 A4 [ 13,235 | 154,304 § 130 E¥ e
. 14, 0 5.7 a5 .t .nr -i20 ol M8 ..
1KLL n 51 T .oa 0.8 el 0.0 BA| ™ i.
jtiin] It 10,7 [ 0.4 (*) 1.0 122 @ O]
405, BHE A L 008 Hm,le 1, (041, 280 | 16, 403 4,448 | 18, 008 | 240, 005 a8 | a0, g22
2rn ot || 3007 | 215, W4 DL RO0 00 | IR020 | 4075 | 16 862 | 200,200 | 304 | 33,372
77, HIH 7% 4,007 e | 504 )., 1,460 | 5 598 266
..,..w A A5G 4, (o8 K7L L 4,002 , 16 L
UTR L 1000 | 843 w1 T i B AT .. L (T N P IO
el 01 54 0.4 nol Lo 0.3
100.0 @ [ 17 24 7 0.5 02 hsmnnn
145, 850 20 4, 24 410 | 88,045 .ol 1850 | 10,288 40
138, 504 250 4, HR{ 410 {88,072 100 1088 | 10, 288 540
T, 0A% Ll &0 aa00d | 4,008 | 8,800 1 903 | 16,7us 28 107
ol o 0.0 42,4 2.8 \ 0.4 2,1 o 01
110, 042 10 s aa,008 | oo | aso8 | 293 | 81,01 28 280
14, 903 (R agrd | Bam ] el B4 | 34,97 pi 280
g om0 [ ozom ke | n7a0 | oL e 2en | | a0o0ns | L ARD | 1,850 | 02, 824 220
70, m 2B, 467 anoj 1TLE0 [as s | a2e7 | w0 | 28,740 | 20,027 005
gr b 35,5 000, 0 T2 | ol 2 e ene] =330 ] =048 ) 24,7 ) =77, 2
2050 1 apn B0y | 2,000 | 120,008 | a0 056 | 1R824 | 1,062 1 2815 14,104 315
AUTRRTL || AR T | Zoawd | 1, 022,408 | o000 | 218,607 | 2,022 | 2,005 1197, 541 105
2%, (4 5 BA 100 | 9 Ho | 70804 o BOOT0 A
10, 598 oo, 278 | wasn | 1, a00"" "1, 020 | 19, 872 850
94,3 41.: N 100, 0 | 100,06 | 1867 [—100.0
140, 0 38,0 ISR b7 S N
100 0 30, % -1 7 0. 10.0 0.4
447, 23 70 {oven 200,085 | w082 | o022 104, 449 |-
w2, 075 WE LTI R 018 | Bos2 | 00,212 117, 276
1, 798 (11 O T
3, ke 24, 561 8
e 52, *ggll ~100, 0
100, 0 O T
160, 0 FTRTIR S PO M O U SRS Y/ AN
7 11, 442
53‘03; 12, B2
1, 164, 340 1t 202, 081 |.... 780,900 | 8 056
344, 713 ) 217,700 BT, BT | 10,288
2378 4,4 , 88, 5 | ~44, D
100, 0 2504 [y - 7.1 0.8
100, 0 3.2 0.l 25, 47
) 1,807, 880 ) 868,801 f.ovneoan 1,022,726 | 0,412
1, 560, 322 || 200,424 |...-o2lo. 1,039,420 | 4,080
d00,978 1 1,164 | Lye0 ) 208,742 40
100.0 03] o BLO| 0.2
505,817 1 80,700 | 2,004 | 208,894 | 840
glo 124 | 10,07 | zovd | 5408) 080
24, 871 B0 |ooomonn 2,468 | b7
100.0 0.8 fooniil 901 21
42,787 U8 {aimmnmonn 4,016 | 842
34, 208 L . 4,100 | 592
aps, 028 Y 1,502 {oeonn....] 287,280 1 1,343
W00 0.5 |l igo| "o
2L, 748 1 1, 808 [unncneen 314,800 | 2,220 128 | 1,162 [TV A S
gé{’)ﬁdr‘m 1B [T 342,814 | 2,416 138} 1,222 B0 |oomomon] o e

1 A mluus ulgu (-) denotes decrense,  Por vant not shown when moro than 1,000,

2 Less than one-tenth of 1 per cent,
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| GENERAL DISCUSSION

PUMPS
: N 20 AND 1919; AREA ENTERPRISES OPERATING
TABI%’%I(;{E%%%ﬁ]%%%IgF%TS}%%PE%%%U%?%I? ?Vﬁ%%% zl’ngD IRRIGABLE AREA IN ENTERPRISES OPERATING

PUMPS, 1930; BY SOURCE OF PUMPED WATER, BY STATES—Continued

| Wash- | Wyo-
ashe Yo
New | North | Okla- | o South | movaq | Utan | | ton | ming
ITEM . Nevadal : ; TeEOn | Darota ingtor
(See definitions in Intraduction) Mexico |Dakota] homa
: ; i 261,811 | 9,859
1 Total area entirely and partly supplied with res.| 7,876 | 44,458 | 1,889 | 458 | 148,050 61| 600,833 | 161,508 o7 ooy
o bt o s | S| | | REE | BN A Why b
nt_.| —9. . —32, N 3 4 N
3 Increase,! 1018-1929 .perce
ENTIRE SUPPLY PUMPED . 167,803 | 9,075
. " 1920.....acves.| 3,130 | 87,541 | 1,660 458 | @9, 023 8&1’ Eg'it gl&g lgg ggg 8410 | 107
g Arag irrigates - 1919 ... acres..| 2 243 1;,1 gog 2,3%62 5%93 08, %80 5h 8.5 396, 0 240, 6 478,3
5 . —og, . Y —va. I: y ) | 15,21
[} Inciease,! 1919-1920 per cent... 2 824 931 | 100,136 240 | 803,185 | 140, 540 186, 08§ 10,
I f"’“ﬁmp"js?s Ontorrsen upplying with water. - 1060. . ores| Bt | teds | pE| 100,006 | 251 [1,126,000 | 169,543 | 322,284 | 17,100
8 | Irrigablo area in enterpriseS. ..o —oowe—oeeoo......1930..... - :
PUMPED FROM~— .
38 | 0,480
Stregma; 821 | 6,86 1,660 3201 0,537 61 527,700 | 63,800 | 130,7 ]
i 1029.. ... acres... s ) 4 244 | 1,526
9 Area frrigated. . . ST nores..| 2,047 | 1,800 | 2 469 tl)sg 64, 572 -9§68 421,2g3§ 12,1 isg 2‘%2‘5 - She
il Inerease,! 16101929 Do oy o g iR J02] - oY 30.8 27 82/ 0.0
1z Proportion of total ;333535 oni| ‘02| o2| 03 8 5.3 0.1 34.4 0.8 21 02
h -.. -
1% Area enterprises wore capable of supplying with 711 1,824 630 | 83624 246 | 801,502 | 65,308 | 155,043 | 14,867
WM. .. y 1o oo | Dood| 6% 91, 415 261 [1,011,091 | 90,584 | 288,026 | 16,708
15 Irrigable area in enterprises, ! ’ 10, 456 180
16| Area irrigated 30,420 1] am | The| 17 0|
u a7 0.9 |- 0 40.7 1. .
£ 1910-102! --- - - . , 0.0 (2
1 Praportion of ot <1020 ‘percent| 0.1 L8 b2 59 58 L4 é";
éﬂ o 1010_:percent_.| () 1.2 0.2 - "
21 Areatenterprises were capsble of supplying Wlﬂlmao 82, 200 12’ 0?% g%, ’6‘1)% ggg
water .. ... ... --- 860 14, 814
22 Irrigable ares in enterprises... ... ... , 80 3 ) '
Takes: 1,861 ) 49,451 | 3,305 6
23 Arca irrigated - 597 | 11,400 4,20(53 .......
24 ) —27.2 (e
25 Increase,! 1018-1920 - 21;1111 3%3% 440 (1)
2 Proportion of total......____J2 71T 1,7 31.9 18,0 |-emunnn
27 .
28 Area enterprises Were capable of supplying with 2,562 | 62 615 3,717 06
water. 1930 3,003 | 63,615) 4100 66
29 o Irrigable area in enterprises 1930 d 4 !
er SQUIrces: ¥ 5 5,214 |-maun.n
igatod... ... 1999, .. ores. | 108 2% 40 1,501 | 2,804 408 a
e B T s iem fercent 0.8 0.3 |1 ® Y Ia— L8] 08 08 e
B Apierbries woro capible of supnfytig Wieh U P I gom om0 Gwrl..
3 Irrigable ares in enterprises 1030 ..acres..| 858 200 2,222 .. 13,096 530 y 000 furoe e
PART SUPPLY PUMPED s 508 154
34 | Area irrignted e “ 13%8 ﬂg"g“._ é’ ;ig (1.2 N SO— 84, 236 ;. gg? 37, ggg gg: 387 100
8P e acres..| 5, ) o —5d,
@, Incl;:ease,} 1919-1920 s oS Wi o rﬂcce;z;t__ 2—21&2 i650 1(1)93-4'17 IR 18, ggg Bfg‘-}
3 To8 enterprises were capable of supplying with water.. 1030 ... 5.-| 22, ) ) ) s 2
3§ Irrigable area in enterprises . 1030 ... acres_,| 36, 268 106,862 |...___ 14,360 | 46,743 | 141,087 247
SUPPLIED FROM—
Streams, gravity and pumped:
39 Area irrigated. .
40
51 Increase,’ 1010-1929_______
42 Proportion of total 277 TTTTTI T
43
44 Area enterprises were capable of supplying with
WRLEL oo "
45 Trrigable area in enterprises.
Wells, pumpad an fowing:
40 Area irrigated....___
47
B Incrense,!1919-1920 .
40 Proportion of total
80
51 Area enterprises were capable of supplying with
water....__.....____ " N
52 Irrigable area in entgrprises
treams, gravity an wells, pumped:
53 Areairigated..... 0 1929
54
55 Increase,! 19161029 -
58 FProportion of total, 2 27T TITITT T e : 0..par cent_
57 1619__per cent.__
58 Aren enterprises werg capable of supplying with o
wabelee o 1930
59 Lirigable aren in enterprises, . _..77/7 127777 1930..
er combinations; '
60 Arealrrigated.............._.._ 1920, ___acrés..| 2,303 382 . ... - 69,807 | ... --8,281 | 22,046 | - 84,000 17
61 Proportion of total,__ "> "7 77T 77T e 1029__per cent_ | 0.5 0.1 | It L 0.8 5.4 20, 0]
62 Areatenterpﬂses were capable of supplying with 208 75,3% 3 481 2'9 184 | 116, 082 &
P s T B 1 e 828 | ...l , 184
63|  Trrigable aren in ontorpmises. 400 |ZITTIITIIOT s a0 [IIIIIT 4,531 | 30,065 128835 | 47
Supplemental from pumped streams:
84 Areglrrlgated... .. 1920, ___ acres 20 e 7,887 254 76 4, 600
[ Proportion of total.2J7T 17777 o 1020__per cent__| - [1 70 N VO S 2 O g 1.0 0.3 18,6
[ Areat enterprises were capable of supplying with 0 11074 1,700 118 4 083
R e 1030._.._ aeres. . ____._ 20 | e} 1L074 [l
67 | oy Lrrigable aren in exiterprises. 117277777 1030 aores. i I 12,050 |20 1,700 us8 | 4087
Supplemental from pumped wells:
68 Areg trigated.......... 0 1920 .. aeres..| ...l . 12 [ oo 818
69 Proportion of total, "I T T —— 1929, _per cent,. P R I (52 R 0.3
70 Aros enterprises were capable of supplying with
Waler o " TR YTE W 1930..._. 10 T R I IS N R 612 | e 816
71 Trrigable area inl enterprisos... ... S 1030, .._.acres. | . T[T - 612 [ | 816

!t A minys sign (=) denotos decrease,

Per cent not shown when more than 1,000,

? Less than one-tenth of 1 per cent,.
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TasLe 37.—INVESTMENT, 1930 AND
"OF ENTERPRISHES USINéq%’%B%g]%DDCV(a‘iT oF Mﬁ&I’\lTENANGE AND OPERATION, 1929 AND 1919,
TER, BY SOURCE OF SUPPLY, BY STATES
[Statistics for investment, 1920 in “Total”’ column revised]
(Seo definitions in Introduot; Tosar. || Arizona | ATKED" | Californts | C a0 p gy Mon- | Ne-
ntroduction) sag alifornia | Colorado| Idaho sas Louisiana tana ‘braska
Tutalmve;tm?lnt, entire supply
pumped and part supply pumped._,.LDBO._dollms 553, 456, 978|| 52, 877, 571| 6, 824, 508(375, 767, 865| 8,452, 510|14, 618, 484
; 409, 817, , 824, , 018, 858, 726| 15, 505, 090! 6, 880, 380; 707,372
Ineroase,! 1020-1930. ... . 9 {({-I;(glrolléﬁ-- 178, 513:1378 21,08;.535% 7,143, 222 8, 272337(11 3,480, B3 5»90%4;25 858’%”; 13:504525§ 2, 54(13-7803 8911566
. 3 5 —4, 3 3 -1 . . 7.1
ENTIRE SUPPLY PUMPED .
Investment, total..... 1930__dollars...| 382,782, 877|f 10, 20
s e dmmeAmcmma—m——mema e 30 - s , 208, 960 6, 773, 3481275, 252, 088] 6,001, 642] 6, 233, 156 783, 608] 15,440, 414| 2,419, 277] 689, 042
Increase,! 1020-1030 1“20-1;50'13133-- 138, 274%490 3,989,601/ 7, 134, 723( 70,414, 827] 2,893, 707) 5, 678, 828 763, 725 13,062,862 924,751} 62, 831
AVerage, pot acro ~-T650_dollars_.- 70, 62 e T 103?73 8008 ao0d| 5509 e R TET
SUPPLIED FROM— 1920...dollars.. 35. 88 &6. 94 40. 52 45. 32 77.19 40,20 34.46 19. 87 24,92 17.88
Streamas: ;
InVBSLmGnt ....... g 1930..dollars_.| 102,027,681 1,459, 527 30, 675} 31
.................... . .- A , 608, 584! 5,451, 380| 5, 218, 180 176,378, 8, 831, 806 2, 208, 928
Tncroaso,! 1020-1030 1920-.;1;)}:13;%-, 59, 271737? 52{852 (m,‘éso 16, 267, 5611 2,400, 000| 5,108,012} 22, 142 7,338, 054 'ro:gm 55123?
Average, per acre_.."_':._.—.'__'_h_n_-...._..}-g-s-o-._daﬂﬂrs: 37, 67, 11;’.9 85 —ig 8% 3(8)%3 1}5879 45.2'5é ggﬁgg 13%2 ;?2% 121'11
Maintenance and operation cost per 20..dollars. - 27. 97 5. 53 14, 85 33,830 122,07, 38,83 14.37 16,78 24,490 16,04
10 [ 1926 _dollars.. 4. 30 9, 83 a.27 4,47 3.80 4,32 3,43 3. 66 2,36
Wells 1919 _dollars_- 6. 50 8.1 7.08 5.10 9. 49 343 7.57 7.7 P
Investment oo oooeeineenn 1930._dollars._.| 271,426, 464]| 8,747,182| 6, 640, 773(240, 421, 600 474, 053 8!
---------- =130 -- ) 747, , 421, , 7,248 604,328] 6,013,183] 14, 259| 616,939
Increnso,! 1620-1030 1020.5‘;1?}:1:;% | T L84 3,417,330 7,028,773 3 34,007, 188 875,211 24’:1935 741,683 5,306,048 15, 285 23:250
AVEIHgO, DOT ACT8. omnen~- ]Dbg-..(}oﬁnrs: 1;2. g; 58.70 33053 14604 30%6 ?9?62 —3:?312 2%%% —46233 T
Maintensnce wad operation aost per ..dollara... . 57. 18 41,70 5D, 60, 23, 48.61)  36.14 25,500 106.44) 20,25
FT L) o SRR 1020__dollars.. 8,17 10. 78| 7. 04 10. 05 5,368 2.30 3.69 4. 45 0. 38
Lakes: 1919, -dollars._. 10,07 13.1a 14. 08 10, 40) 4. 54 5.35|  6.96 5. 5 5. 41 'é‘, (1)2
Investment . oo voeummmnrnmann 1930._dollars 3,601,877 1, 900, 404, 070 13,160 720, 828
ammmmenee --1830_ BN R A1 R S 3 3, , 6, v50{ 104,880 5,000
1020..dollars..| 2,201, 61 y ' '
Inerense,! 1020-1030...... ...pe(aroeerﬁ.. 2 Gg ; -—10308 _ghg(.)g 92’43.8%5 2—332?2 544?5381 o I
Average, per acro. lggg.-goﬂnrs.~ 37 84 ......... i 9. 50| 109, 21 31, 98] 18,64 26,16 18,94
_-dollars.. s X X N X
Maintenance and operation cost per T 0.0 10.00 20. 8¢ a .20 3.2 43,65
LI+ - e eemmmem e nmmmmmm 1920__dollars... L1 | D 3,49 3, 97 3,21 2 | I 2,97 4,52
Other sources: 1919..dollars.... 6. 20 10. 00 11.78 1. 68 8. 24 6,72 caeen Ry 11,07
Invesl,mm'lt ............... _1030..dollars. - §, 736, 456, 2801 100, DOO 2,732, 825 83,1000 207, 200{ 2, 900 554, 875 1,20 5,170
‘Average, per ncre _1930-_dollars..- 2,11 0, " ; it h E : e
Mnlntanngce%nd oo cost B 0.-dollars 8 250. 00| 20, 00 70, 24 5, 88 13.09 9, 90 17, 38, 43,21 17.8%
BLTBa s mmm s o me ke e 1929. .dollarg... 7.22 100. 00 8.00 7. 09) 1.28 2,67 0, 85 8.20 6.98 6. 74
PART SUPPLY PUMPED
Investment, 60tal. . cvucmecamemm i miemeacann %838_,30%&“5-. 170, 874 30911 42, 670 612 51 260 100, 515 7770 450, 868) 8,283,328 73, 120 58, 676| 4,441,1130 8,330
S0, 19201430 s cmmvncam e ene e e . ——— ~—o\, —50. —04.
AVErage, POT OO vvencmmrcomm s mnmannn 1930. . dollars_ 69. 15 108,91 19. 02 55. 17 28, 08 8| 37,27 26, 62, 38, 89 23:1 44
SUPPLIED FROM— 1026 .dollars..- 60, 05| 71,02 28. 83 78.42 22. 60, 47,20 27.05 10,53 47,83] 17.32
Streams, gravity and pumped:
InVestmMenti.-coeowaaemc e eneman s nm e 1030..dollars...| 20,828, 588 2, 6501 - oeee| 9,780,362, 90, 360 5, 663, 25| - aen |- 4,374,006)_ ...
) 1920..dollars.. 0, 400, 59 ................. P 3 084 038 397,392 168,200) 50,000 172, 000} 1,612,316 18,700
Inecrease,! 1920-1980- - v raconwoanvamanaacs er cont.- 121 4| anm e mecfam s 215, oy — . 0| X 00.0
' AVOIOED, POL BCO mmcmmeanmmmm wrman 1936 _dollars_. 47, 03 36 43] e anmen 48,42 29,80 62.7 :
. 1920..dollars_. 1R 1| — I SR 49,02 41.72 387, 83
Maintenance and operation cost per
ACLO e e s e mm mmm s e e mo N e 1929_.dollars._.- 4,41 8.26 2.72) 2. 80)
1919_.dollars... 2,33 1,83 2,34 8. 30!
Wells, pumped and flowing:
INVESEMEN anm e cnrmm mmmmmm o mmm oS 1930_.dollars..| 1, 548,810 1,168, 841 cmnonnn 28, 500
: 1920..dollars..| 2,407, 049 1 776, 156 5, 800(.oome
Tnereass,! 1920-1930« <o oo o cemimmc s er cent_.- 38, 0] —100. 0. cccemam
AVOrage, Per AC8 o unarcvnmnemans 1930-.dollars.. . 74 58 100. 84 .......... 445.3
) 1920_.dollars. - 58, 47 68 46 65, 02 i 1: 0 b A,
Maintenance and operation cost per
ACLB - o mmm o mmmmmmenm o m 1029..dollars. - 9,27 10,64 h LI 4 O — 16,80
1919, . dollars. . 8,04 13, 64 7.63 AL I,
Streams, gravity and wells, pumped;
INVESEMON . oo v mcmmmcmcsm e en 1930._dollars..[ 99, 036, 110(( 37, 568, 267~ nmuunan-- 60,688, 254 212, 068 1, 008, 605 30, 010« curencaren 25,987 2,330
1920-.(1011&1’5-_ 28 341,343 17,002, 890 8, 500 10 001, 650; 190, 454 59, 7000 50, 532 247, 595 3,000 5,035
Increase,! 1920-1980.ceacacvnocmanmmaaoan or cent.. 252. 8 19,7y  ~100.0) 506. 7 ST | DR —40. 6 —100.0 742,21 —B3.7
TSR, o e mwm o oyl g BN AN DRwe 48 RS
- onrs__ A 7L 3 5 . 166, i7. . 05 f 1,
Maintenance and operation cost per ’
OB m e mmmm e mm————— 1020_.dollars..- 4,46 | 5. 20| 1,74 1650 10 12[ cemomens 1.1]] 2.86
1910 _dollars. . 5.97 2,70 30. 15 15. 62| 0.76 100 1. 65| 10,69 6.67 3,00
Other combinations:
0% 2210 1115) 1} PP P 1930 _dollars..| 37,811,165 & 027, 245 51, 250( 19, 437, 761 26,100] 1,277, 3001 oo 28, 550 41,750} - 6, 000
© Average, per Acre... 1930..dollars.. 46. 86 163,71 19. 024 72,42 31,07 48.90) uree A 09| 24,49
Maintenance snd operation cost per
BCLG o o e sm i m i m m s m T = 1929 .dollars.- 4,33 7.73 4.09 6. 05 2,38 2,22 3. 89 0.72 1,67
Supplementn.l from-—
Pumped streams— : ' :
B RER 25511 04 (=34 L R 1930.. dollars. . 027, 158 10, 200 70, 681 87,0000 210,208 ...n- 10,000/ cammcaman]onmecmnn
Average, per acre... 1930..dollars.. 28, 28 104. 08| 17.47 123,02 P2 3 | IR— , 00| v mmm e | e
Maintenance and operation cost per
AOPB e cmmmmm s emmm e m 1929..dollars- - 8,27 14. 62 5,39 6. 15 i 20 3 } SNSRI IR e BRSSP
Pumped wells— '
Investment. e commenamcaao - 1930..dollars..| 9,627, 568 48, 600 9, 439, 878 56, 360 5,500 43,110 2,8000- oo |
M Average, perdﬂ o i;_...1930__’dollars._ 29, 92! 30, 47 30, 03 24. 83 42,97, - 37.10 %:) | SRS S
ainténance and operation cost per
ACLB. -« ommecmmmmmmeammmm——— I.’ .-1929. .dollars. . 8 91 2 44 5. 97 517 8 62 2. 40 3, 50l..._----.- ........

1 A minus sign (~) denotes decrsase.

Per cent not shown when more than 1,000.
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GENERAL DISCUSSION
MAINTENANCE AND OPERATION, 1929 AND

Tapre 37.—~INVESTMENT, 1930 AND 1920, AND COST OF

OF ENTERPRISES USING

PUMPED WATER, BY S

OURCE OF SUPPLY, BY STATES—Continued

1919,

ITEM New | North | Okla- South . Washing- | Wyo-
(Seo dofinitions in Introduction) Nevadd | pexico | Dakola | homa | OTEOR | Dekota Texas Utah ton mivg
1 Total investment, entire supply pumped
oa:d part su;ply i;lumpzdlf?j_l:‘___.lj__.1930"(101131'5‘. 850,144| 9,009,411| 10,340 95,385] 9,857,113 11,428 31,133,166 7,818, 8341 21, 782, b641] 285, 204
2 1020..dolars..| 335,187 1,524,688 552,007 51, 285] 2,970,405 96,340 24, 640, 707| 1,406,830 8, 8185, 281] 127, 144
3 Inerease,! 1020-1980. . .o vccamanccmocaunn- per cent... 04, 0} 3.8 —98,1f —50.5 231.8] 88,1 3.5 388, 6| 147.1  182.2
ENTIRE SUPPLY PUMPED .

4 | Investment, total. . .oe.woeomasoccaccamcmean 1930._dollars..| 200,831 1,852,607 10,340 25,3050 4, 067,426| 11,423 30,044,808 6,112,800 15, 048, 157 203, 254

5 1920..dollars..| 139, 800 081,523 652, 007] 51, 285 2, 052,005 03,340[ 22,391,970 1,46], 168 4, 604, 483( 110, 374

[} Tnorense,! 1920-1030. oo eomurccmecmammmmans per cent.. 43,7 1 —08.11 —50.5 68.2| —87.8 36,9 321, 2 220, 3

T|  AVTRgo, Deraere.... .ooooooeooureoeoe Wl 20| a2 s0n onds) ol ey ad o RO GRD) 3040

.-dollars.. . 3 . 8. 34,60 29,07 . \ . g
SUPPLIED FROM—
Streams: .

9 Investment..... 1030__dollars..{ 44, 000 334,111 10,840 9,670 4,408,284 11,423 26,286, 985| 4,366, 0871 11,170,037] 283, 4d4
10 1020.-dollars_.| 119, 900 36, 520 552, 007 ,210| 2,807,808 03,340 19,432, 010 783,077] 2,605, 718| 90, 014
1 Increase, 1820-1930. .. wuwcommmmacamaiiaee percent..| —62.5 814.8] —98.1; 128.7 59,1 --87.8 35. 3 404, 2 328,

12 Average, oL 808« oeonn e ——— 1930..dollars. - 43. 86 33. 18| 5.87| 15.86 53,43 46,43 32,80 66,70 71, 63
13 1920. _dollars.._ 44, 82: 12. 46 44,80 11.86 34,610 29,07, 23. 70! 44, 23 52, 69
14 Maintenance and operation cost per
BETO e cmcm e mmamem e mmmmm e e 1929 _dollars.. 7.01 2,01 1.50] 3.00 5720 8.17 4,90 1.29 3,84
15 Wells 1919 .dollars... 1.76 130 12.21f 3.74 3.09| 4,08 7. 55 6,16 11,16
ells:
16 Investment. . .oowoeeoemeeeeaeemmmcmamaon 1030-.dollars..| 142,761| 1,812,306]....._- 12,225 246,833 3,870,881)  418,016] 1,785,628
17 1920..dollars-_| 19, 900 925, 003 47, 075 118, 306i- 2,783, 260 153,001 1,633, 134
18 Inerease,t 1920-1930. - civoeocimmmmnennzas or cent..|  017.4 41, 9 0 108, 6|.. 30.4 173.6 9,8
;g AVErAge, POT BTG« o eammmeemmemmmmmme iggg..gq}nrs.. 20. !1)3 38. 75 59.07|- 47,18 34, 64 82, 24
.-dollars... 37 . 97 . 03 . 24 11,83 81,01
21 Maintenance and operation cost per 4.0 8
BB cecemev e cmimmemammm e e m e m e 1929 .dollars... 4,82 [ | 14,8 10,72 8. 80 3.48 16,43
22 Leke 1919. .dollars... 12,10 ) 3 40. 78 04 11,07 2,08 12.71
aKes!
32 Investment..... 1030. _dollars 185, 600(« -~ .- 51,787| 1,817, 240 508, 000
1920__dollars__ 26, 58 176,700 666,000 455, 031
25 Tnerense,! 1920-1080_ .. ouoo oo er cent.. 598, —70,7 133.1 29,5
% Average, TOr Ber6.. oo %ggg..gogms" 17.02 20,10 21, 04 160, 16
. dollars_.
28 Malntenance and operation cost per 02, dol 14.88 22.38 .7 1ot
BOIB- oo smemmm e e re e nme 1020_ .dolars..| ... _._ 5,00 menen 2.16 3.69 2. 60 10,78
20 1919 -dollars__|---2217|o | N . ) .
% Otht}r suurces',t ----------------------- 2. 52 6,82 3,68 13.06
B 8T 17 L3 1§ AU 1930..dollars..| 18, 070 5, 600 92, 500 86,709 428, 200 20,650 1,534, 308
a1 AVETage, DOr ACTE. .o nooooemnmne 1030.dollars_.| 6. 01 18,87 " b L1 b § T I
32 Maintenance and operation cost par 8.87)-neeee 12.80 83.70 02.45 8506 288 681 n
aere ..-1920_ dollars..|  3.21 TB2 e 5,00 807l 10, 67 5.69 LT
PART SUPPLY PUMPED

33 | Investment, total .. ..ol 1930..dollars..| 449,313 356, 804 4, 839, 68
£ 1000 S ) 3 10| I FNN— ) 880, 687 .__. 488,362| 1,200,825 6,734,384 1,060
35| Tncrese, 1920-1080.mmeome oo Forcnt iy 17,800 3,000 478 071 4,120,708 16,770
30 AVErage, Per ACTe. oo camreamenaccmmmannonn 1080..dollars..| 19,63 4756 ’ A B sl 10, 1
7 10207 "dollars. - 2093 78111 IR ;455. 47 26.77 52. 68! 10,43

SUPPLIED PROM— . 25,14 3. 00| 53. 63 45, 81 40,08| 20,45
a8 Stre;ms. gravit:g and pumped;
nVestIent o iecm e maema 1930..dollars..
3 1020 dollary.- R g I 3t
40 Increase,! 1020-1930. - oo oo per cent.. L 281, 8 ' 827, 148
i) AVerage, POr 8T8 - oemnevenmacunnnene 1080...dollars... Yt 77ad "522%
1920 dollars.. i ' Ri
43 Maintenance and operation cost per ' 100.00 25.50 30, 97
acre. -
T B o0 dotars.- o Tk M 1
' WeIlIs. puinped and flowing: ) BoBT|oe e R R
N0 11531 1030..doltars..] 10, 760
48 1920_ _dollars_| 5 .500]  388.165| ... oo T TTTTTTTTTTR RGOl TTIT T 185 057 20,870 36, 600
47 Increase,! 1920-1930. - oociiiaoo. per cent.__ 05.6 i3, 057 18, 671 60, 500
48 Average, per acre.... .dollars__| 56,93 —100.0 12.4 P
49 1920._dollars._|  78.57]  BO.OB|.-. .. TR R T TR R 40.29 36,28
50 Maintenance and operation cost per ) 47.57 7118 37.92
21 o ORI 1920. _dollars._ . 2
51 i 1009 dollars | orag| oSl s 3.49 20 coneen
52 Streaims. ¥av:ty and wells, pumped; ’ 16. 89 9.48 186 - i
NVeSTINENt. oo 1930._dollars__| 119,903
53 1020 dollars.-| 181887 e 000 dasn 1,000
54 Tnereass,! 1920-1930. - oo ooe e per cont_ .| —84.1 34, 680 22, 000 237,160] 16,770
gg AVerage, Pt acre ... ................ 1930 _dollars_.| 7,03 5%662 1_7246%) ?glkg -1‘1)0'4g
57 Maintenance and operation cost per 1020--dollArs...| - 22,67 LI048...ooooooeoo 100.52  3.00 44.68 94.49 58.28) 2045
: 10 o RN . -1920__dollars 229 1,13 b
- BN%: | S I, 5 A
::z OtheIr combinations: 1919. . dollars. . 1.67 LU G SRR I 17, 83 -------- 12 gg lg gg 2(%: gg (1): gg
DVESEINBIE -« oo em e .-
80 Average, per Aere. .. ........._.._.___ iggg, f}g}}gg“ 3126628 1%1163[7) """"""""" 4278278 ... 213, 400) 1,047,800 6, 043, 001 350
61 Maintenance and operation cost per - - ' Bt bbbl R 80 61.30 85,60 ) 7.45
.| Supplemental from 7T 1920, dollars...|  4.22 ST ER — LS. 5.66 2.00 s.08]  0.85
@ Pun%ped sitreams— . ' ) ’
nvestment. ..o amanas 1930. .dollars
63 Average, peracre. . ... 1930 e 5, 0000 - oo 220,690 2, 008 1,805 320,866|-ncin--.
44 Maintenance and operation cost per 30 dollars. .} L S 2074 o 1.18 12.75 '.806 R
Pump%%'%éiis'—" .......................... 1929, dollars-|._...____ 88,150 oo 248l _____ 7.87 * 5.80) 1
65 Investment. ..........cooimeoeo. .. 1930.._dollars ' . 3, 85| -mneeen
80 Average, per acre. . .............._ 1930__dollars. | ..o TfTTTTTTmTI T T 1, 460]..... - 21, 500 UL —
87 Maintenance and operation cost per B e B B R o 26, 35" 50, 68| ...
ACTC o e em e e e e 1920 dollars..{..._.___ 0.29
............................. 4| R 2.00 8,09

! A minus sign (—) denotes decrease. Per cent not shown when more than 1,000,




IRRIGATION 41
Tapie 38.—~PUMPING EQUIPMENT, BY KIND OF POWER AND PUMP, AND BY STATES: 1930 AND 1920

by
NGINES OR MOTORS PUMPA
ITEM Capacity Proportion ! Numb Proportion P
of total | I er of total | I Capacity roporiion | 1, | Averagolift
1920~ o T
1930 | 1920 | 1930 | 1020 | 1980 1030 1620~
1980 | loe0 | 1930 | 1920 1980 1020 | 1030 { 1920 | 1980 | 1950 | 1920
KIND OF POWER
H.p | Hop |Pet|Pc{P ‘
T W o Cba | L CLy . ¢t PP | P | G p.m d.
el 1,288, 410 | 748,671 [100.0 100,0 | 7.4 || 61,445 | 83,804 100.0 |100.0 | BL8 57,44, 850 | 36, 27, 005 00 00 | Tt | Teel,
B leotTiCllY - e cemcmm e 876,166 | 289, 018 68, .
B iR EH EEIET P HEREE I IR 0
--------------- 458 | 108,568 | 2.9 | 14.2 [—64.9 332 | 1, ) "5 |82, 1907 Fh - .8 41, 3Ty 35
R 1) RIS 12, 058 2008 | 0.9 . 1,82 | 0.5| 5.5 |—822| 2 897,471 | 7,526,436 020.7 I—62.4 38
o h ) . 11| 40.0 206 166 | 0.3 0.5 238.5 400,564 | 212,346 0.7 0 : 58
i ity T 827 | 10,768 | (O | L4 [—92.3 a7 287] 05| 0.8| 17.4 17116 | 247,445 | @) 8:3 633 %% 12
Tnternal combustion . w... ... 52,721 4.1 '
torn Y 41 2,587 4.2 2, 823, 260 4.9 427
W%d ........ 1,100 0.1 o 03 b 70 o) %
ater ! X X 2
Taternsl combustion and— 187 @ 13 ® 17,851 ((’)) gg
Steam cemeems| 8,861 0.7 54
i w1 1L 2 1o "
0d. s 3 2 N .
Stoatn and Wator - 2 Oég 74,01 8' % 10.0 | 217 293 3,008 | G5[p@00) L1 58,707 |» 4, 515,487 0.)1 12,4 27.2 42§ 46
Water and Wind. - oonmemmemsaone- 10 o) 2 (a§ o0 Ez 2
Elect(;lriolty, internal combustion, ( 900 ﬂ; 20
and— - :
[0 1 O, W ’
e 6,820 o> 3 01 364, 200 0.6 76
Not reported - 811 (‘g 08 ) 23, 570 (:g s
KIND OF PUMP e - ¢ %
CenbrIEal- - wmmmmommemmmmmcnann 796,301 | 581,274 | 66.6 | 77.0 | 24
%‘3{}333“"" ?‘1)3”324 24,390 | 23.6 L3 2 ?gﬁggg 2 el 50 8% é%’%%%% O %% BTINE il B A
————— J 'y ) y N N
i bR e ak | B PR EAE
N N A . N — 10, y )y 3 5 —8l.
Alrli.... l}lggg wor2 | 0.1) 18 -8 & 310 | 0.L| 00 —78.4 233?9/2 804,108 | () g.g o8 nl
W oo 8,732 l 0.7 ""33 3 y . 100
Soro el \ @ 1,336, 263 2.3 1
lsaucket.h_-‘.;_.. 28 é:é w 0.2 25: o g;ﬁ 3%
coop whee! 1 2 ! 1
Ocﬂ,‘f ifuﬁnl and— 8 3 8 13,850 ¢ 4
UIDING e m e e vwcmmmrmmmmamem- 46, 531 3.0
Rotary....... 12, [ 1.0 b %ﬁ; 5 b 2(81%’ pre 3 i
Tacrodaiig. % % 05 % 04 130708 03 %
CIOW — - 5, 288 . ) . .
BT e 208 ?’ 4 22 (()’)1 794, 600 14 11
Buckeba..--- 6 o H ) 11,365 2) 33
Wator whocl. - o7 G 0 0) 590 3 %
ot roported.veeeecmaaa m— 3,4 ;
Turbine ELIIJ)d-— 1438 0.3 88 0.1 28, 462 (ag 148
2,360 0.2 '
o, 800 0.5 4?‘}1 08 N 5 g
. 94, 241 0,2 104
L2 0.1 i 0.1 14,512 ) 1684
482 El 2 & 5% (:3 %
R Nob TEPOTEEA mnemnemmmmunmmnn 307 ¢ 2 8 7 435 Ez) 1§3
ogryend— - 04,176 ® 8.6 10L0 . 2,765 81| 180.4 ' 3,370, 537 9.3| 90.8 57
ReotProCatingn -cmvansmm=r=mn 1, 650 0.1 7 iy é%"é?g ﬁ v o
S 45 3 2 8 1,308 g .
g TR 35 ) 3 0] ' 366 0
NOt LOPOTOA o e mmmmmmmmmmmmm éé =
Pluzjﬁerlﬁnd~ 2 2 @ 8 ¢ 12
T 20 s
Water wheela wmae- 10 2 g g 388 (? )
Not reported-... . 30 ) 11 ) 400 % 20
Alr lift and bucket 90 2 2 éz 275 2 b
Centrifugal, turbine, and— ¢ uo
45 0 3 ) 1,700 : 2
800 23 49 0.1 12, 680 23 118
28 Y 3 ¥ 600 %) 00
3,025 0.2 10 3 810, 000 14 8
] 13 ! 3,922 ® 37
h QTITIY.T:) 66 2) 11 [ 1,840 2
Reciproeating. -ov-ceam-camwnn 12 3 2 ' [
Turbine, plunger, and not re- E) 8 (3 300 8 2
Ported —awmmmacmemmm e 513 ¥ 11 ?
NOL FEDOTEOA o mmaeommmmmmmmmnm 3,763 o.)a 251 8‘)4 3&1), ggg 82 é | : %a,
STATE =)
S o033 | 22,014 | 45| 290|168 1884 1001} 220 & (6
Arkansos. - 08 Rt | sof 78| 148 126 1131 R AT 70 788 nom Rt 310 56 98 8] %
California.. 820767 | 986,200 | 62,0 | 616 | 112.5 |\ 47,994 | 24,184 ) 781 7ia | 080 | 38 240,580 | 16,773, 602 5811462 98.2( ‘83 "4l
Colorado. 11,20 8, 0.9] 1.2 | 20.8 54 4350 09| 18| A o0 | ogp726 | 0.8| 0.8 450 | 28} 2B
Ydaho.. 93754 | omaod | 2.6| 38| 10.0 63| 2821 07) 8 S\l ounma | 1,307,681 | &7 30| sU2| 82| ‘20
OB oo e e mmmmm 62 6046 | 0.5 0.0 |-10.4 | 812| 288 05| 09l 8 "aoeze | aorons| 07| 08| 8n1| 28| 30
Iﬁ)msmna_ _______ 86413 | 85,628 | 6.7 |1L4| 00 2000 1,944 8.8 991 50| 5014700 | 4068686 | 10.3 13.7] 0.0 87| 32
Nontanu_- ..... 9,005 | 10,341 | 0,7 | 1.4 |-12.0 %O Yo% | b4l ool|-2m1| 2ades| ‘43281 0.0 1.2 5.5 22| 20
Ngg;%sém-_ ....... 10,901 950 0.0 ?2.)1 s ggg 5 10 0. |oovices 536, 752 73686 | 0.0| 020284 29
T e . . ; . . 115, B48 35,288 | 0.2 o270 | 31| 2
%Ig\twt I;L\{]S;:}g)t_{; 14, 483 s,ggs 1| 11 0.6 8 491 12 15| 0.3 565,003 | 304,783 | 1.0 $%1%21] a0 i
OKlghoma. - ... 229 " 184 8 ® | 245 30 26 8 ((n)) ?gg é;%g‘g Eé'ggg 83 %)1 -?}s'é %?s &
________ 91,257 | 13,769 | 1.6| 18| B44j| 1,1671 6L Pol %1 sea| o2z | 600,05 L8) L7 70.4] 27| 28
South Dakota. 92 o | @ |-8Ls 8 | | O |—emo0| | 407 wa| O | (O (-827| 27| o
e — 95,083 | 80,511 | 7.5(10.7 | 10.2 2,028 1,641 | 83| 4.9| 28.6| 6,494,900 | 6,825,998 ) 11.8 88| ~48| .56 45
i — a8 | 11,802 0.9 L5]|—0.1 460 530 50| 1| smoss| 'rsszes| Lo 221 1204 36 25
Was ington. 53087 | 22029 | 2.6 31| 4.7 2028} 1,008} 3.3 091 0| eoszes| esgpsz| 17| L8| s6.01. 591 40
YOI mon o wmooemmmm i nmmn= g2t 1304 (& | 0.2]-30.1 8 | 01] 0.2]-71 86, 006 o725 | 0.2] Q1|18.8) 2| 3
1 A minus sign (—) denotes decrease. Per cent not shown when more than 1,000, 3 T,e38 than one-tenth of 1 per cent.



TasLE 89.—NUMBER AND CAPACITY OF PUMPED WELLS, BY STATES: 1930 AND 1920
PUMPED WELLS
STATE Number Increase,! 1920-1930 Capacity Increase,! 1920-1930
1930 1920 Number Per cent 1930 1920 Number Per cont
@. p.m. G p.m. a. p. .,

Total (18 States 7). 56,720 32,004 24, 635 76.8 32,467,120 16, 386, 549 16, 070, 671 68,0
999 399 39.9 1,832, 362 1,042, 500 789, 762 75,8
AEODG,cner e 130 1,089 101 9.3 1641 448 1470147 171,301 AT
‘éﬂ]{i?mis 46,737 25, 401 91,336 84.0 24 206, 167 10, 608, 478 13, 857, 601 2.8
Colorado 654 127 24,1 237,003 210,094 97,800 1.2

Tdaboo oo 0 o 121 53 68 128.3 34, 001 17, 749 16, 852 .
- 2 710 62 8.7 323, 500 268, 707 56, 703 21,3
e 1, i 812 577 711 1,058, 811 1,807, 637 351, 174 218

Montana.. 49 2 27 122.7 " "18, 653 11,085 7,568 B8,
Nebraska.. . 537 34 17 428, 058 24,701 403367 |oeuenmonenn 5

Neveds.......... - 147 120 18 14,0 54, 162 6, 708 47,3 606,
680 461 219 47.5 481, 808 265, 618 218, 280 81,4
gﬁf;ﬁ\:&ﬁm 18 19 —1 —5.3 2,715 3, 84 —~gog —25.5
""" 558 208 3560 108.3 136, 669 47,028 89, 643 190, 6
South Dakota .- 1 [ IR . 375 00 —~425 ~53.1
1,102 901 201 22.3 614, 305 538, 505 75,830 14,1
%‘éﬁff """" '348 102 154 80,2 120, 333 30, 059 81, 274 208, 1
Washington 1,019 520 499, 96,0 306, 800 297, 744 79,056 34,7
Wyoming..... 11 1 ~5 ~3L3 8, 280 8,020 200 3.2

1 A minus sign (=) denotes decrease.

Per cent not shown when more than 1,000,

? None reported for North Dakota.

Tapre 40.-—NUMBER AND CAPACITY OF PUMPING PLANTS AND PUMPS, BY CHAR ACTL‘R OF ENTERPRISE'

1930 AND 1920

PUMPING PLANTS
1830 1920 1880 1920
CHARACTER OF ENTERPRISE :

Ingrease Increase

Propor- Propor- |1920-1030! i Engine or | Propor- | Engine or | Propor- | 19201930 1
Number | tionof | Number | tion of motor tlon of motor tion of
total total capacity total capacity total

Per cent Per cent | Per cent H, p. Per cent H, p, Per cent | Per cent
417 O U 50, 344 100. 0 29, 458 100.0 101 5 1, 283, 419 100, 0 748, 971 100.0 71,4
Individual and partnership. ... ... 56, 387 95.0 28, 336 96.2 99,0 039, 008 73.1 537, 381 71,6 74,7
Cooperative. _ooooooo.o 2.0 752 2.6 §8.1 111, 206 8.7 82, 963 11,1 34, 2
Irrigation district. L4 103 0.3 686. 4 108, 004 8.4 43, 394 5.8 148, 9
Carey Act. ... 1 [¢)] =100, 0 foeeoee e 746 0.1 —100. 0
Commercinl. ..o e 0.7 188 0.6 140,4 73,421 5.7 66, 400 8.9 10.6
United States Bureau of Indian Affairs.........._...... 103 0.2 14 7,817 0.8 733 0.1 808, 2
United States Bureau of Reclamation... 108 0.3 15 30, 577 2,4 14,423 1.9 112,0
Bt v e 72 0.1 16 2,160 0.2 416 0.1 410.2
City. 103 0.2 18 5,141 0.4 2,225 0.3 131.1
Other.... B 30 0.1 15 6, 405 0.5 281 [C) T S,

PUMPS
1830 1920 1930 1920
CHARACTER OF ENTERFPRISE

Inl%rz%n_se Ingrense

Propor- Propor- Fropor- Propor- 920~

Number | tionof | Numher | tion of 19301 Capacity tion of Capacity tim? of | 18301

total total total total
Per cent Per cent | Per cent G.p.m. |Percent| @. D.m. Per cent | Per cent
= 61, 445 100, 0 33, 804 100.0 81,8 7, 244, 050 100.0 | . .36, 275, 005 100. 0 57.8
Individual and pmnershlp ............................. 57,803 04.1 31, 564 93.4 83,1 36, 661, 720 64,1 22, 563, 640 62.2 62,5
Cooperative.. .« ......co... 1,494 2.4 1,252 3.7 19.3 4,312,711 7.5 3, 515, 742 9.7 22,7
Irrigm.ion d!striut-- 1,077 L8 312 0.9 245, 2 7,233, 209 12,8 1,837, 264 5.1 203, 7
Qaroy Act... I L e 25 0.1 1 —H00.0 feoolom e T T
Commercial. 573 0.9 464 1.4 23.5 4,022,912 86 6,814,220'| 18,8 —27.8
United States Bureau of Indian Aflairs______.__._______ 46 0.1 25 0.1 84.0 262, 723 0.5 243 2

Enited States Bureau of Reclamation... 232 0.4 84 oz 12 1,806, 587 3.3 9%{ 170 ) 7 "gif slm
Gty 1o I e o M b o1l mEIN gomurt 01 S0 021 260

-~ == 3 3 3 , 007, \ 411,722 1.1 5
QOther.._....... 45 0.1 17 0.1 164, 7 70, 9 LE| 11,185 ® - _-}‘_ilf_’_,

! A minps sign (—) denotes decrease, Per cent not shown when more than 1,000. ? Less than one-tenth of 1 per cent,




IRRIGATION
TapLe 41.—NUMBER AND CAPACITY OF PUMPING PLANTS AND PUMPS, BY DATE OF BEGINNING OF ENTER-

PRISE: 1930 AND 1920

43

PUMPING FLANTS
1930 1920 1880 1920
DATE OF BEGINNING OF ENTERFRISE
Increase i Incresge
Propor- Propor- |1920-1930! || Engine or | Propor- | Engine or | Propor- | 1920-1930!
Number | tlon of | Number | tion of motor tion of motor tion of
total total capaclty total capacity total
- | Per cent Per cent | Per cent H. p. | Percent H, p. Per cent | Per ceni
POLRY - e e 50, 344 100, 0 100.0 101, 5 1,283,419 100.0 748, 971 100.0 : .
Before 1860. - oo nmem e e e 80 0.1 0.2 93. 5 4, 456 0.4 (84 0.1
1860-1869.__.. 72 0.1 01 67.4 1, 350 0.1 0.1
1870-1870_ 105 0.2 0.3 26,5 7, 664 0.6 0.4
1880-1880. e e mrmmc e 338 0.6 1.0 16.6 22,712 1.8 2.0
1800-1890_ e c e c e cmaamm— e —————— 623 11 2,3 —6.7 39, 074 3.1 5.0
1600-1904. 916 1.6 4,9 —37.0 30, 607 3.1 7.9
1805-1909.. 1,011 3.2 0.8 —34.1 108, 307 8.4 13,2
1010-1914 5, 602 9.4 32.1 ~~40.8 151, 707 11.8 30.3
19181910 e et m e rmtm e mmmm i ———— 8, 061 1.7 38.6 182,727 14,2 32,4
1020-1924 e e e 8, 258 13.9 171,067 13.3
T926-1920. e e e m i m 11, 561 19,5 218, 037 17.0
Not reported. - oot e 22, 918 38.8 336,612 26,2
PUMPS
1930 1920 1930 1620
DATE OF BEGINNING OF ENTERPRISE I .
“‘gzﬂg‘_“’e Increase
Propor- Propor- 10301 Propor- Propor-| 1020~
Number | tionof | Number | tion of Capacity | tlon of Capaclty | tionof | 1830!
total total total total
Per cent Per cent | Per cent d.p.m, |Percent| ., m. |Percent| Percent
681, 445 100, 0 33, 804 100.0 1, 87, 244, 859 00.0 36, 275, 005 100.0 57.8
Before 1860. - 101 0.2 55 0.2 83,6 90, 063 0.2 28, 073 0.1 220.8
1860-1869.. - 78 0.1 44 0.1 77.3 74,345 0.1 43,439 0.1 7L 1
18701870 o e e e e e e 115 0.2 108 0.3 6.5 818, 006 L4 86, 287 0.2 848,0
1880-1880.c e e mmemr e cc e m A ————— 373 0.6 407 1.2 ~8, 4 1,202,116 2.8 1,476, 530 4.1 —12. 8
1890-1800.. 714 L1 2.5 2, 719, 256 471 . 4,878,623 12,1 -~37.9
1900~1904.. - 990 1.6 5.2 2, 956, 0R4 52 3, 706, 532 10.2 —20,2
19051800 e e e ot m e 2,076 3.4 5, 384, 338 0.4 4,379, 601 12,1 22.9
TO10-1004 e e e e e s 5, 940 9.7 5, 046, 919 10,4 8, 316, ™41 22.8 —28, 5
1914-1019 7,216 1.7 9, 503, 745 16.6 10, 683, 654 20,4 ~10, 9
1920-192 8,468 13. 8 6, 842, 004 RO WY 1 PR e ———
1925-1920. 11, 968 19. 5 8, D66, 559 BT % T PRSI DU SR,
EATVTS <) 70) o 7T [ SOOI 23, 407 38,1 13, 750, 404 24.0 3,196, 625 8,8 380.3

1 A minus sign (~) denotes decrease.

Per cent not shown when more than 1,000,

TasLe 42,—~NUMBER AND CAPACITY OF PUMPE]?M\%%ELLS, BY DATE OF BEGINNING OF ENTERPRISE; 1030
1920 :
PUMPED WELLS CAPACITY
1030 1920 1930 1020
DATE OF BEGINNING OF ENTERPRISE Ix;%%sise I’}gg%*‘_“
| Propor- Propot- 10301 Gall Propor- Gall Propor- 1930 1
Number | tionof | Number | tion of alons Der | “iion of alONS DO | “tion of
total total migute total minute total
Per ceni Per cent | Per cent Per cent Per cent | Per cenl
TOtal. e e s mm e e e 56, 729 100. 32, 004 N 76.8 32, 467, 120 100,0 .16, 398, 549 , 0 3
Before 1860. . - —avacwumcnamcamacimannan 75 0.1 37 0.1 102. 7 40, 937 0.2 10, 028 0.1 220.2
1860-1869..... - - 54 01 70 0,2 —3L6 24,673 0.1 , 000 0.2 —36.8
1870-1879___..... 82 0.1 82 0.8 |ecmaanns 68, 200 0,2 46, 174 0,3 47,9
1880-1880 - o e m e mam e mae 260 0.5 327 1,0 ~20, 6 177, 612 05 144, 820 0.9 22,8
1800-1899. e e 610 L1 840 2.8 —27.9 430, 994 13 400, 373 2,4 7.8
1000-1804_ _ ..o 704 L4 1,691 8.0 -0, 1 452, 875 1.4 745, 045 4.5 —39.2
1905-1909..... . - 1,704 3.0 3,304 10.3 ~48, 4 1, 320, 961 41 1,741, 300 10.8 —~24.1
19301014 e ————— 5,371 9.5 10, 467 32.6 —48, 3, 146, 633 9.7 B, 436, 718 33.2 —42,1
1015-1919____ ... 6, 623 1.7 10, 971 34.2 —30. 6 4,276, 141 13.2 &, 861, 661 36,7 -~27.0
1920-1024_ - : 7, 802 139 Joeeaas r——— 4, 567, 304 3
1026-1920 - o e e e 10, 829 19,1 |enec e cae | mm et [ n e 6, 279, 206 9.
Not reported....-- - - 22,425 39,5 4,390 13.7 410,8 11, 661, 498 35.9 1, 962, 502 12.0 494, 2

1 A minus sign (—) denotes decrease. Per cent not shown when more than 1,000,
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TasLe 43.—NUMBER AND CAPACITY OF PUMPED WELLS, BY CHARACTER OF ENTERPRISE: 1930 AND 1920

PUMPED WELLS CAPACITY
1930 1920 1930 1820
3}
CHARACTER OF ENTERPRISE Incr%gse I!}%geoa_s
192 . Propor- | 19301
Propor- Propor- | jgaqy Gallons per | £XOPO" | Gallong per i
i fon of p3 tion of P tion o
Number tlt(())ltlullJr Number ttotal minute total minuto total
- t
3 Per cent | Per cent DPer cen Per cent | Per cen
B 17 56,720 P"l&e)flo 82, 094 100.0 76.8 32, 467, 120 100.0 16, 396, 549 100. 0 08.0
-------------------------- ' 00.0
¢ 5. 2 30, 415 94,8 77.5 20, 301, 036 90. 2 14,953, 276 oL
316%163;1;?‘1]: nd mrmersmp""""""""'""f 5 o , 082 2.4 L7 1’ 3(7)2 002 2.7 L0l ;% 8. —Q;gg
’ 13 100 0.3 463, , . . .
E'Siﬁ"[ﬁ‘e"r’éjﬁx‘s"i““ : ZSE 0.7 208 0.8 42,3 842, 082 2.0 233,’ ggg (!)1. 172.9
United States Bureau of Indian Affairs 108 0.2 72 0.2 50,0 121, 463 0.4 L2681 () |eemaeaa
United States Bureau of Reclamation 122 (1)0' 3 gz 8? Eggg 3%2, ggg (1]? . 48: ggg 8? ;g?;
S 101 0.2 32 0.1 215, 6 107, 080 0.3 27,619 0.2 233. g
1 O] 12 O} 917 200 @] 9, 570 0.1 —00.

L A minus sign (—) denotes decrease. Per cent not shown when more than 1,000.

QUANTITY OF WATER USED

The schedules on which the larger enterprises re-
ported in the Fifteenth Census called for the average
volume of water entering canals in second-feet; the
total quantity of water entering the canals in acre-feet;
and. the total quantity of water delivered to irrigators
in acre-feet. These inquiries were answered on only
part of the schedules, and no attempts were made to
supply missing information, nor were attempts made

2 Less than one-tenth of 1 per cent,

to convert measurements reported in one form into
, except when actual dates of service
were given. Some enterprises reported quantities en-
tering canals, but not quantities delivered; others
gave the latter information but not the former. How-
ever, the areas irrigated by the enterprises reporting
either or both of these quantities were large enough to
ges, which are summarized in

another form

produce reliable avera

Table 44.

TapLe 44,—WATER USED, BY STATES, 1929

TOTAL MEASURED NOT MEASURED
Aren frrl- | Quantity Qo}l%vr;xttig Area irrl- | Quantity %}1%13:"13 Aren irri- | Quantity %}‘3&?&3’
STATE galed per | of water delivered || £ated per t of water delivered | Bated per | of water delivorad
second-foof | entexing | 750 qa. | second-foot| entering to irriga- |SeCond-foot | entering | %° irriga-
of water | canals per tors pgm_ of water | canals per tors per | Of water | canals por tors per
entering aere irri- acre ieri- entering aerc frri- | o tani. | entering aere frri- | L0
canals gated gated canals gated gated canals galed 2atod
Aeres Acre-feet Acre-feet Acreg Acre-fee Acre-feet Acres Acre-feel | Acre-fert
Average (18 8tatesty .o ... ..o 71 4,1 2.8 4 4,0 2.8 £ 4.4 .6
84 58 3.1 85 8.7 2.9 74 7.8 ]
00 4.0 2.8 04 4,0 2.7 63 3.0 3,2
92 2.8 1.8 100 2.4 1.8 &3 3.8 2,1
49 5.9 4.1 49 8.5 4,1 52 7.2 4.9
41 2.8 1.6 [0} G ® 41 2.8 1.6
&7 4.3 1.7 62 3.2 1.8 52 5.2 L8
66 4.1 3.0 65 4.2 31 112 L8 1.8
107 4.0 3.1 108 4.0 31 n 4.6 3.2
54 5.8 2.1 51 6.2 2.1 &7 5.3 1.4
01 8.1 1.6 61 6.1 L6 @ ® ®
55 4.8 3.1 55 5.2 8.2 56 4.1 2.3
5 3.8 1.3 82 3.6 ® 36 5.9 13
103 3.3 1.7 100 4.8 2.6 105 2.5 15
82 3.5 2.4 90 2.7 2.4 61 4.5 2.6
85 5.4 3.6 68 §. 8 3.6 38 5.9 3.8
60 3.2 2.5 68 2.8 2,0 53 3.5 3.4
! Not reported for Arkansas, Kansas, and Oklahoma, -2Not reported,

The schedules showed whether the water Was meas-
ured, and the reports representing measurements and
those representing estimates were tabulated separately.
Again, some enterprises reported measurements at the
intakes of their canals, but gave estimates for quan-
tities delivered, or vice versa. It is the practice of
some enterprises to deliver water to indivicual farms
and measure it at the farmer's head gate, but other
enterprises deliver only to laterals which serve several.
farms, The schedules included g question preceding
that calling for the quantity delivered to nrigators,
reading as follows: “Average head of water delivered
per individual irrigator (cubic feet per second),” the

intent of the in
cating the qua
land. This intent appear

understood,

However, the figures representing measur

the more reli

quiry being to produce information indi-
ntities of water

actually applied to the

s to have been generally
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able, not only because of their nature

but also because they
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TRRIGATION

theless reflect the results of efforts made in recent
years by many of the larger enterprises to reduce losses
of water in transit in their canals, as the proportionate
loss or wastage is somewhat lower than that previously
reported. Enterprises in Utah which measured the
water they used in 1929, conveyed it most economically,
the apparent loss being only 11 per cent. The irri-
gated acreage reporting delivery measurements was
only 136,414 acres, however, as compared with 517,459
acres reporting diversion measurements. Approxi-
mate conveyance losses for the other States in percent-
ages based on reported measurements, are as follows:

" Nevada, 22; Tdaho, 25; Nebraska, 26; Wyoming, 28;
Washington, 32; California, 82; Colorado, 25; Oregon,
39; Texas, 46; Arizona, 49; Montana, 50; New Mexico,
66; and North Dakota, 74.

The highest 1929 gross duty of water reported (i. e.,
the largest acreage irrigated per second-foot of water
entering canals), based on acreage reporting measure-
ments, 1s that for Nevada, 107 acres per second-foot.
Consideration of this figure should, however, take into
account the severe shortage of water which handi-
capped Nevada irrigators in 1929; they used what
water was available, which was not always what their
crops needed.

DRAINAGE OF IRRIGATED LAND

In many sections the continuance of irrigation, es-

ecially where the water supply is so liberal as to permit
1ts wasteful use, eventually leads to the necessity to
drain such tracts as do not have adequate natural
drainage. Questions were asked in the 1920 census,
and repeated in 1930, to ascertain the extent not only
of the damage caused by faulty irrigation but also of
the areas served by corrective drainage systems.

Summary Table 15 (page 57) shows that 3,853 irri-
gation entevprises in 1930 reported land either drained
or needing drainage. In the 1920 census, 3,068 enter-
prises reported similarly. Thus only approximately
5 per cent of all irrigation enterprises include lands

45

which have been reclaimed by drainage or which need
such reclamation. Table 45 shows, however, that in
1930 the irrigable arvea of the 3,853 enterprises so
reporting was approximately one-third the irrigable area
of all irrigation enterprises; the area of the land for
which drains had been installed was nearly 15 per cent
of the area existing enterprises were capable of supply~
ing with water, and 18 per cent of the ares irrigated in
1929; while the additional area estimated to need
drainage was nearly 5 per cent of the area enterprises
were capable of*supplying and more than 5 per cent of
the irrigated area. Compared with the irrigable area
in the enterprises reporting lands drained or needing
drainage, the area for which drains had been installed
was approximately 35 per cent, while the additional
area needing drainage was approximately 10 per cent.
The increase of 2,187,501 acres in the area for which
drains have been installed has been accompanied with a
reduction of the additional area needing drainage of
398,205 acres. All States except New Mexico and
Utah show increases in the arvea for which drains have
been installed, and all except, Montana, Nebraska,
North Dakota, Oregon, and South Dakota show
reductions in the additional area needing drainage.
Relatively few of the smaller irrigation enterprises
reported either accomplished or needed drainage of
lands within their borders, for the reason that drainage
systems serving irrigated lands are usually built by
some form of community effort and drain large units.
In some cases such drainage is accomplished by the
irrigation enterprises themselves, but in many instances
the drainage systems are built and operated by enter-
priges entirely separate from the irrigation enterprises
containing the affected lands. Hence the figures shown
in Table 45, representing both area for which drains
have been installed and additional area needing
drainage, are made up largely of estimates by the report-
ing irrigation enterprises. They compare closely, how-
ever, with the more detailed figures obtained in the

census of drainage.

INSTALLED

TaBLE 45.—AREA WITHIN IRRIGATION ENTERPRISES FOR WHICH DRAINS HAVE BEELN
AND ADDITIONAL AREA IN NEED OF DRAINAGE, BY STATES: 1930 AND 1920
AREA ! IN ENTERPRISES
%gﬁ&g)ﬂoﬁ'a N;E‘lngvg AREA FOR WHICH DRAINS HAVE BEEN INSTALLED ADDITIONAL AREA NEEDING DRAINAGE
STATE DRAINAGE
1830 1920 1830 1920 Increase,? 1920-1930 1830 1920 Increase,? 1920-1980
Aceres Acres Acres Acres Acres Per cenl Acres Acres Acres Per cent

Total (19 States).ocememoncmoaaas 10, 611, 415 8, 860, 760 3,707,354 | 1,519,853 2, 187, 601 143, 9 1,078,566 | 1,476,771 —398, 205 —27.0
Arizong. oo 568, 254 882, 928 123,013 25,173 97, 840 388.7 47, 155 71, 357 —24, 202 —33.0
Arkansas. 124, 799 37, 574 107, 601 27, 350 80, 251 203. 4 1,873 2, 821 —048 ~—33, 8
California 3, 105, 540 1, 623, 330 1,522, 338 319, 673 1, 202, 765 876, 4 235, 00 409, 033 --173, 43 —d2, 4
1, 018, 260 1, 526, 311 215, 600 113, 889 101, 701 89,3 148, (03 220, 711 --72, 018 —32.0
920, 314 | T34, 406 202, 576 81, 187 121, 388 149, 5 | 48, 095 04, 934 —45, 938 —~48, 4
051 3, 610 336 260 86 3.4 157 1, 320 —1,163 ~ 88,1
226, 510 283, 470 108, 577 167,138 2, 430 1.6 18,832 21, 202 -2, 370 —11,2
840, 007 751, 274 85, 189 62, 872 22,317 35.6 §9, 998§ 50, 901 9, 0v4 17.9
434, 968 376, 518 122, 101 10, 793 111,808 Joooniinon 51, 505 20, 608 24, 809 93. 8
353, 238 537, 417 126, 249 34,175 02, 074 269, 4 26, 348 08, 249 ~71, 801 —73.2
225,730 212, 363 G0, 807 74, 783 —13, 870 —18.8 49, 572 60, 277 —~10, 705 —~17.8
20, 359 49, 681 3, 040 1,613 1,427 88.56 2, 000 350 1, 341 203, 5
189 1, 960 L11: ) P 95 |emoccinnan 50 1, 820 —=1,770 —~97,3
436,425 347, 750 230, 413 83, 709 138, 814 145. 6 04, 866 46,115 48, 751 105, 7
79,729 106, 129 4, 353 2,109 2,244 106. 4 6, 100 4, 714 1, 886 29, 4
814, 833 660, 822 345, 920 272,437 78,489 27,0 | 135,930 154, £32 —18, 590 -~12,0
1 388, 697 503, 212 68, 656 85, 448 -14, 792 —19,7 88, 338 91, 978 —3, 638 —4.90
Washington oo ve oo 460, 861 218, 763 172, 039 79, 168 92,871 119.3 28, 034 43, 461 ~15, 377 —~35,4
Wyoming - 692, 041 513, 347 147, 346 68, 086 78, 260 116, 4 34,077 75, 183 —41, 106 ~54,7

1 Irrigable area, 1930; total area, 1920,

2 A minus sign (~) denotes decrease,

Par cent not shown when more than 1,000,



	Table of Contents
	Help with the 1930 Census

